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AUTHOE'S  PEEFAOE 

TO    THE    ENGLISH-AMERICAN    EDITION 


After  my  text-book  on  "Diseases  of  the  Intestines''  had  been  trans- 
lated into  English  several  years  ago,  I  consider  it  a  most  particular  satis- 
faction that  now  the  same  honour  is  conferred  upon  my  work  on  "Diag- 
nostics and  Therapeutics  of  the  Diseases  of  the  Stomach.'' 

Both  books  are  the  result  of  my  own  views,  my  own  experience  and 
partly  of  my  own  research  work.  In  these  factors  lies  their  strength  and, 
as  you  may  say,  their  weakness.  But  in  the  dilemma  of  conscientiously 
registering  all  scientific  acquisitions  in  a  certain  sphere  and  gathering  them 
together  in  an  iridescent  bouquet,  or  of  sifting  and  collecting  that  which, 
according  to  my  own  experience,  has  proved  useful,  there  was  for  me 
never  the  least  doubt  in  the  selection. 

There  is  still  another  feature  which  if  I  am  not  mistaken  has  aided 
my  text-books  in  their  success  in  Germany  as  well  as  in  foreign  countries : 
namely,  the  form  of  presentation,  which  is  free  from  obscure  hypotheses, 
easily  comprehensible,  in  one  word,  popular. 

In  this  form  of  presentation  I  see  a  regardful  consideration  for  the 
reader,  a  factor  that  does  not  need  any  particular  explanation  on  my 
side.  A  book  may  contain  errors,  and  even  mistakes — and  what  book  is 
entirely  free  from  them — but  the  reader  must  be  enabled  to  recognize 
clearly  the  views  of  thjB  author  from  the  contents  and  form.  Oracular 
phraseolog}'  which  is  understood  only  after  repeated  reading,  and  some- 
times even  not  then,  unprecise  attitudes  or  a  cautious  neutrality  always 
shows  that  the  writer  does  not  master  his  subject  or  at  least  does  not 
possess  the  courage  to  endow  his  own  conviction  with  a  pregnant  expression. 

Although  hereby  undoubtedly  an  occasionally  exaggerated  subjec- 
tivism takes  place  in  his  views,  this  is  rather  an  advantage  than  a  disadvan- 
tage from  the  standpoint  of  the  student.  There  develops  between  writer 
and  reader  some  kind  of  intellectual  rapport  which  at  least  to  a  certain 
degree  may  supplement  and  replace  the  lack  of  oral  teaching. 

I  venture  to  hope  that  these  features,  dominant  in  the  presentation 
of  this  work,  will  also  meet  with  the  approval  and  approbation  of  my 
American  and  English  friends  and  colleagues. 

I  desire  to  extend  my  thanks  to  Dr.  Bernheim  for  having  undertaken 
the  work  of  translation  and  carried  it  to  a  successful  conclusion  in  this 
English-American  Edition. 

I.  Boas. 

Berlin,  Germany,  April,  1907. 
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TRA]S"SLATOE'S  PEEFAOE 


Dr.  Boas's  Treatise  on  Diseases  of  the  Stomach  has  experienced  a 
most  astonishing  popularity,  and  that  not  only  in  Germany  but  also  in 
other  European  countries.  It  has  been  translated  into  Russian,  Italian,  and 
Spanish,  a  fact  which  by  itself  is  praise  enough  for  the  book;  I  trust  that 
the  book  in  its  English  dress  will  find  the  same  acknowledgment  as  it  has 
found  abroad. 

It  is  to  my  greatest  regret  that  I  cannot  carry  out  the  idea  which  was 
presented  to  me  when  this  translation  was  started.  At  that  time  my 
friend  and  teacher.  Dr.  D.  D.  Stewart,  promised  me  to  write  the  foreword 
to  Dr.  Boas's  Diseases  of  the  Stomach.  But  Dr.  Stewart  died  before  he 
could  fulfil  his  promise.  Here,  I  wish  to  take  the  opportunity  to  give 
expression  of  thanks  to  and  of  highest  appreciation  of  the  late  D.  D. 
Stewart,  in  whose  death  the  medical  profession  in  general  and  the  spe- 
cialists in  gastro-enteric  affections  in  particular  have  suffered  a  great  loss. 
Dr.  Stewart  was  one  of  the  pioneers  in  this  work  in  this  country.  His 
memory  will  always  be  kept  sacred,  wherever  the  study  of  the  Diseases  of 
the  Stomach  is  a  matter  of  thought. 

Dr.  Boas's  book  is,  as  Dr.  Boas  himself  in  his  preface  says,  particularly 
a  book  for  the  general  practitioner,  but  also  for  the  specialist  and  for  the 
student.  Many  physicians  who  took  a  post-graduate  course  in  the  Phila- 
delphia Polyclinic,  have  often  expressed  a  desire  for  a  translation  of  Boas's 
book. 

In  the  last  few  years  much  work  pertaining  to  gastro-enteric  diseases 
has  been  done  in  this  countr}*^;  but  to  have  incorporated  all  the  publica- 
tions of  American  authors  would  have  made  the  book  too  large,  and  there- 
fore the  translator  has  made  but  few  additions,  which  are  indicated  by 
brackets  [  ],  and  especially  has  taken  notice  of  the  progress  made  by 
American  surgeons. 

It  gives  me  great  pleasure  to  express  my  cordial  thanks  to  Dr.  William 
J.  Mayo  and  Dr.  George  E.  Pfahler  for  their  kindness  in  allowing  me  the 
use  of  the  beautiful  full-page  plate  illustration  and  of  the  excellent  skia- 
trraphs  for  this  book,  and  to  Drs.  Walther  E.  Rahte  and  Milton  K.  Meyers 
for  their  assistance  in  the  preparation  of  the  translation,  and  to  F.  A.  Davis 
Company  for  many  favours  extended  to  me  by  them. 

Albert  Bernheim. 

1411   Spruce  Street, 

Philadelphia,  Mav,  1907. 
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PEEFACE 

TO    THE    FIFTH    GEBMAN    EDITION 


The  large  propagation  which  this  present  text-book  found  among  the 
ledical  profession  in  Germany  and  forrign  countries,  and  the  increasing 
'niLmber  of  editions  make  it  my  i?pecial  duty  to  pay  increased  care  and  at- 
tention to  its  improvement  and  reviifion.    But  to  be  sure  even  the  specialist 
— gince  the  number  of  publications  have  become  hardly  surveyable — has 
found  the  task  becoming  continuously  more  dithcult,  to  do  justice  to  the 
adyances  of  science  on  the  one  side  and  not  to  lose  oneself  in  specialistic 
subtleties  on  the  other  side.    Neither  must  it  be  forgotten  that  this  book 
does  not  Intend  to  give  a  complete  presentation  of  the  pathology  of  the 
stomach,  but  merely  intends  to  consider  those  methods  and  results  of  inves- 
tigation which  are  in  direct  and  immediate  connection  with  the  diagnosis 
and  treatment  of  the  diseases  of  the  stomach.    This  standpoint  may  be  my 
e:3[cuse  to  those  investigators  whose  publications  have  not  received  any 
attention  or  not  enough  attention. 

Otherwise  in  the  preparation  of  this  new  edition  I  was  guided  by  the 
same  principles  as  in  the  former  editions — -namely :  Hypotheses  as  few  as 
pos&ible,  but  practical  hints  in  precise,  easily  comprehensive  form  as  many 
as  poeeible. 

I  hope  that  nothing  of  the  subjective  stamp  which  I  endeavoured  to 
giTe  to  the  previous  editions,  has  been  lost  in  the  new  one.  Only  hereby 
the  mental  rapport  between  author  and  reader  may  be  made  a  fact,  a  rap- 
ptfri  which  stamps  a  book  of  teaching  as  a  book  of  learning. 

I  wish  to  express  my  sincere  thanks  to  my  assistant,  Dr.  Hans  Ury, 
for  the  manifold  aid  given  me  in  the  preparing  of  this  edition  as  well  as 
for  the  preparing  of  the  list  of  authors  and  subjects. 


The  Authob. 


Berlin,    May,   1903. 
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PliEFACE 

TO    THE    FIRST    GERMAN    EDITION 


The  preseot  treatise  owes  its  origin  to  the  fact  that  so  many  of  the 
attendants  in  my  practical  course^  repeatedly  expresBcd  their  desire  for  a 
short  and  comprehensive  presentation  of  the  modern  dia^^nosties  aod 
therapeutics  of  the  diseases  of  the  stomach. 

After  a  longer  hesitation  I  concluded  to  publish  the  same,  particularly 
because  I  was  induced  to  do  so  by  the  very  agreeable  perception  that  abo 
many  older  physicians  not  familiar  with  the  more  recent  methods  of  ex- 
amination and  treatment  showed  a  continued  and  earnest  interest  towards 
thLs  special  branch. 

This  treatise  in  form  and  contents  h  espef^ially  adapted  for  the  general 
practitioner,  to  whom  it  conveys  the  acquisitions  of  the  modern  diagnostic 
and  therapeutic  methods  in  conciseness  and  yet  completeness,  acquisitions 
which  may  be  designated  with  pride  as  the  fruit  of  German  labour  and 
German  diligence. 

As  physician  familiar  with  the  needs  of  daily  practice,  and  directed  by 
my  colleagues  to  those  facts  which  have  mostly  e^icaped  those  kept  away 
'from  the  clinical  auditoria,  I  have  tried  to  steer  clear  of  theoretic  dis- 
cufisione  and  hypotheses  imlesa  they  appeared  to  me  necessary  for  the 
understanding  of  some  individual  processes. 

This  book,  however,  is  addressed  not  only  to  the  physician  who  in 
the  stress  of  daily  work  has  not  the  time  to  pay  sufficient  attention  to  the 
manifoldly  disseminated  literature  and  to  follow  up  the  progress  exhibited 
in  the  same,  but  also  to  all  those  who,  whether  in  teaching  or  in  learning, 
are  more  familiar  with  this  branch.  The  latter  will  find  that  this  treatise 
does  include  no  slavish  leaning  to  "celebrated  patterns,"  but  nearly  every- 
where occupies  a  standiwint  of  its  own  acquired  by  long  years'  unbiased 
observation.  Though  the  same  may  not  always  prove  right,  and  as  I  do 
not  doubt  the  never-resting  work  for  research  may  overthrow  to-morrow 
what  appears  to  us  as  secure  to-day,  I  acquiesce  in  the  maxim :  **In  magnis 
voluisse  satis!" 

In  the  sense  of  these  principles,  1  trust  that  I  may  have  succeeded 
through  this  present  treatise  in  further  awakening  and  stimulating  the 
interest  for  the  diseases  of  the  alimentary  apparatus,  the  qmj;e  particular 
domain  of  the  work  and  labour  of  the  physician. 

In  conclusion,  I  desire  to  express  my  best  thanks  to  Herm  Sanitiits- 
rath  T>r.  S.  Gnttmann  in  Berlin  for  his  manifold  aid  and  practical  hints  in 
the  preparing  of  this  book* 

The  Altthor. 
Berlin*  July,  1890. 
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INTRODUCTION. 


Diagnosis  of  diseases  of  the  stomach,  although  a  subject  of  consider- 
able interest  since  the  earliest  rudiments  of  therapy,  is  one  of  the  most 
difficult  parts  of  clinical  pathology.  In  the  course  of  many  centuries  ana- 
tomy and  physiology  have  experienced  the  greatest  changes,  which  naturally 
have  influenced  the  knowledge  of  the  pathological  disturbances  of  the  digest- 
ive apparatus.  It  is  the  mission  of  modem  medicine  to  select  the  truly 
useful  from  what,  for  some  time,  has  been  a  mixture  of  erroneous  and  true, 
as  well  as  from  dogmatisms  and  fallacies. 

Modem  times  are  interlinked  with  the  epoch-making  evolution  of 
physical  methods,  the  practice  of  percussion  and  auscultation,  by  means  of 
which  our  views  concerning  the  location  and  size  of  the  diseased  stomach 
have  undergone  valuable  changes  and  improvements.  Yet,  on  the  whole, 
the  results  of  such  efforts  have  remained  far  behind  those  obtained  in  the 
sphere  of*  cardiac  and  pulmonary  affections.  The  confusion  which,  till  then, 
had  existed  in  the  knowledge  of  diseases  was  little  changed;  and  up  to  the 
present  time  the  fallacies  of  a  theory  founded  exclusively  upon  physical 
symptomatology  can  distinctly  be  traced. 

The  introduction  of  the  stomach-tube  for  diagnostic  purposes  by  v. 
Leube,  and  of  the  stomach-pump  for  therapeutic  purposes  by  Kussmaul, 
and  the  associated  therapeutic  results,  are  further  landmarks  in  the  history 
of  diseases  of  the  stomach.  Througli  this,  clinical  procedure  turned  in  a 
new  direction,  that  of  functional  diagnosis.  A  large  coterie  of  learned  men 
have  successfully  associated  themselves  in  the  development  of  the  funda- 
mental principles  established  by  v.  Leube  and  Kussmaul,  in  consequence  of 
which  not  a  few  views  have  undergone  a  change,  which  to-day  can  be 
considered  as  a  permanent  acquisition  to  our  medical  knowledge.  It  is 
true  that  what  at  first  was  a  sanguine  expectation,  the  diagnosis  of  the 
alimentary  tract  based  upon  chemical  formulaE^,  has  proved  a  fallacy;  and 
we  now  know  that  even  the  stomach-tube  does  not  answer  all  the  questions 
of  diagnosis,  nor  solve  all  the  problems.  But  with  increasing  experience  the 
functional  method  will  maintain  its  acquired  position  as  an  important, 
yes,  indispensable,  factor  in  the  category  of  our  methods  of  exploration. 
Its  value  may  perhaps  be  best  compared  to  the  significance  of  the  examina- 
tion of  the  urine  in  renal  disease.  To-day,  no  physician  would  want  to 
diagnosticate  a  disease  of  the  kidney  on  palpation  alone,  without  reference 
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to  the  composition  of  the  urine,  as,  vice  versa,  the  careful  diagnostician 
would  never  estimate  the  examination  of  the  urine  as  decisive  in  iti^elf. 

This  view  does  not  lack  adherents  nor  antagonists.  The  latter  claim 
that  through  the  examination  of  the  gastric  contents,  neither  diagnosis 
nor  therapy  has  acquired  any  great  advantage.  If  my  view  is  correct,  it 
appears  to  me  that  this  adverse  deeii^ion  rests  u^wn  too  great  a  demanil  from 
the  functional  test.  They  demand  decisive  characteristics  where  the  test 
can  but  contribute  to  the  elucidation  in  diagnosis.  Whoever  does  not  recog- 
nise this  process  ought  to  prove  how,  in  any  other  manner,  chronic  gastri- 
tide^,  iDSufficieney  of  the  gastric  musculature,  neuroses,  pyloric  stenoses, 
beginning  carcinoma,  etc.,  can  not  only  be  suspected,  but  Recognised,  and 
how,  on  the  other  hand,  as  often  enough  occurs,  a  suspected  disease  of  the 
stomach  can  be  excluded.  That  such  is  not  ])ossible,  except  in  exceptional 
cases,  without  functional  investigation  of  the  st<:»mach,  is  proved  by  the 
confusion  which  has  existed  in  the  literature  on  the  subject  up  to  but  a 
very  few  years  ago. 

Still  more  incontesilhle  is  the  progress  from  a  ikerapeufic  siamlpoinij 
as  is  best  evidenced  by  the  fact  that  to-day  the  cure  of  diseases  of  the  stomach 
is  looked  for,  not  in  the  stomach-bitters  and  so-called  digestive  remedies, 
but  rather  in  an  individtmU^ed,  rational  way  of  living,  in  the  brvadeM 
acceptation  of  the  term.  Furthermore,  the  few  remedies  which  the  physi- 
cian who  stands  at  the  height  of  science  employs  in  diseases  of  the  stomach 
are  no  longer  tried  one  after  the  other,  as  us<id  to  be  done  in  all  seriousness, 
but  rather  upon  a  secured  basis,  the  result  of  definite  reflection, 

A  peculiar  interest,  hardly  offered  in  an  equal  manner  by  any  other 
branch  of  pathology,  lies  in  the  manifold  and  intricate  mutm!  rrhdions 
between  tfastric  and  other  di^ases.  As  a  matter  of  course,  the  patient  is 
often  compelled  and  enabled  to  ohserve  dipturbances  in  the  sphere  of  diges- 
tion very  early  and  persistently,  while  the  careful  physician,  meditating 
and  observing  with  more  critical  eye,  will  con^^ider  them  as  of  inferior 
importance  in  the  symptoniatnlogy.  How  often  does  it  not  happen  that  a 
patient  enters  the  physician's  consulting  room  as  a  dyspeptic,  and  loaves 
it  as  a  tabetic,  nephritic,  or  diabetic?  To  bring  light  and  elucidation  into 
such  apparently  confused  groups  of  diseases  Is  the  task  of  the  thinking 
physician,  and  in  the  fact  thnt  rich  expt^rience  and  detailed  knowledge  are 
necessary  for  it,  lies  the  authorisation  to  cultivate  the  discipHne  of  digestive 
diseases  as  a  .special  branch,  praciirfiflff  as  well  an  scipntifiralh/. 

Just  as  the  diseases  of  the  nen^ous  system  have  emancipated  themselves 
from  the  maternal  trunk  of  internal  medicine,  without  having  given  up 
the  connection  with  it,  the  pathology  of  the  ili^eases  of  the  digestive  organs 
must — if  it  shall  maintain  its  estate — not  by  any  means  lose  the  connection 
vdth  the  general  practice  of  medicine. 
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CHAPTER  I. 


Preliminary  Remarks  on  Topographic  and 
Histologic  Anatomy.* 

The  stomach  is  the  beginning  of  a  membranous  tubular  system,  which 
continues  at  first  in  the  form  of  coils  (small  intestine),  and  then  passes 
in  uniform  loops  (large  intestine),  to  end  linally  in  a  descending  portion 
below  and  externally  (rectum).  The  stomach,  the  widest  and  most  dilated 
portion  of  the  alimentary  canal,  lies  inseHed  between  tlie  cESophagus  and 
small  intestine.  It  is  bounded  above  by  the  diaphragm  and  liver,  below 
by  the  small  intestine  and  the  tj'ansverse  colon,  which  forma  a  sort  of 
cushion  for  it,  and  in  front  by  the  false  ribs  and  the  anterior  abfiominal 
wall ;  on  the  left  it  is  bounded  by  the  splec*n,  and  on  the  right  it  rea<-'heg 
the  median  iFurface  of  the  gall-bhidder.  Three-fourths  of  the  stomach  lie 
in  the  left  half  of  the  body,  and  the  other  fourth  lies  in  the  right  side  of 
the  body  and  includes  a  portion  of  the  fundus  as  well  as  the  region  of  the 
pylortia.  Under  normal  conditions  the  latter  is  covered  by  the  left  lobe  of 
the  liver,  and  tberefore  cannot  be  examined,  as  a  rule,  by  inspection  and 
palpation.  The  long  axis  of  the  stnmaeh  passes  from  above  on  the  left  in 
the  front  downward  to  the  right  in  the  back. 

The  pyloric  region  of  the  stomach  (antrum  pyloricum)  is  somewhat 
elevated  in  the  median  line^  and  approaches  the  right  arch  of  the  ribs.  It 
biui  the  shape  of  a  conical  sac,  whose  axis  runs  obliquely  from  the  left  for- 
ward and  downward,  and  then  backward  and  upward  to  tlie  right.  Pos- 
teriorly it  lies  upon  the  trunks  of  the  portal  vein  and  the  hepatic  artery. 

The  pylorus  itself  lies  above,  at  the  seventh  or  eighth  rib  and  on  a 
jiUne  with  the  ensifonn  process,  so  tliat  a  line  drawn  downward  hetvreen 
the  right  sternal  and  parasternal  line  strikes  exactly  the  middle  of  the 
pytortis.  This  may,  however,  present  decided  variations  under  physiologic 
editions. 

The  upper  portion  of  the  fundus  of  the  stomach  passes  close  to  the 
diapbiBgm,  from  the  left  to  the  right,  and  is  covered  by  the  left  lobe  of 
the  liver.  The  upper  portion  of  the  fundus  is  intimately  united  with  the 


•  true  haa  been  made  of  the  text-books  on  anatomy  by  Henle,  QuainHonrtnann. 
Hyril,  G«grnbiiur.  Rddtngcr.  ai*  well  a«  the  work  of  Luschka  on  "The  Position  of 
the  AlMJominal  Organs  in  the  Iliinian  Ik-inp'.'*  Karlsrtihe,  IS73,  aTid  the  article  on 
*»Rtom*«h"  in  Eulenburg's  RealencytlopiEdie,  1807,  3  Aufiage,  Bd,  14  (Kletnenaie- 
wi«). 
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diaplirAgm  by  means  of  ucion  between  the  Eero6a  of  the  stomach  and  the 
peritoneal  covering  of  tlio  diaphragm.  The  highest  point  of  the  fundus 
litts  in  tb«  mammillary  line  in  the  fourth  intercostal  space,  near  the  fifth 
rib;  from  that  point  to  the  insertion  of  the  seventh  rib  the  fundus  is  cov- 
ered by  lung-liftgue.  The  lower  (anterior)  portion  of  the  fundus  lies, 
when  the  «toinach  is  full,  against  the  thoracic  wall;  but  when  the  organ  is 
enipt}'  those  structures  are  parted  by  either  a  flexure  of  the  colon  or  a  portion 
of  the  great  omentum. 

The  cardiac  [K»rtinn  of  the  stomach  (pars  abdominalis  cesophagi, 
Luschkft),  that  is,  ihe  part  of  the  stomach  situated  between  the  mouth  of 
the  cEBophagus  and  the  true  beginning  of  the  fundus  ventriculi,  reaches  as 
high  OM  the  sternal  end  of  the  si^xth  or  seventh  rib,  tlie  corresponding  point 
posteriorly  being  the  beginning  of  the  eleventh  dorsal  vertebra.  The  cardia 
itself  JM  inserted  between  the  fundus  and  the  small  curvature,  and  lies  from 
two  to  three  ct>ntimetre»  below  the  diaphragm.  Inasmuch  as  it  is  com- 
pletely covered  by  the  left  lobe  of  the  liver,  cardiac  growths  are  palpable  only 
under  exceptional  circum?itances  (gastroptosis). 

One  |wrt)on  of  the  p^isterior  surface  of  the  stomach  is  turned  toward 
(ho  posterior  wall  of  the  abdominal  cavity,  but  touches  it  at  no  point, 
whereuH  the  otlier  portion  ia  directed  downward.  The  small  curvature  crosses 
the  pancreas.  From  the  median  line  onward  the  splenic  artery  rims  parallel 
to  the  edge  nf  tln'  pflm-rciis,  on  account  of  which  a  perforating  ulcer  of  the 
jjoftterior  wall  of  the  stomach  may  easily  cause  profuse  hEemorrhages  (Klem- 
ensicwic?!)' 

Of  great  imjiortance  from  a  practical  point  of  view  is  the  direction 
in  whicli  the  curved  lines  nf  the  stoniach  run,  that  is,  the  greater  and  lesser 
curvatures  of  the  sl^miarh. 

The  greater  curvature  tumjs  with  its  convexity  toward  the  left  hypo- 
ehondrium  and  the  anterior  abdominal  wall  In  the  upper  portion  of  the 
fundus  it  is  almnH  completely  covered  by  lung-tissue  and  it  does  not  begin 
to  touch  the  abdominal  wall  until  it  reaches  about  the  junction  between  the 
ninth  and  tenth  ribs.  From  thi?'  point  on  there  is  but  a  filight  curve  until 
tlie  median  line  is  reached.  From  here  on  the  curvature  hworaes  more 
decided  as  it  rises  upward  to  the  right,  and  passes  in  front  of  the  median 
surface  of  the  gall-bladder,  beneath  the  liver,  into  the  pylorus  of  the  stom- 
ach. The  lowest  |)ortion  of  the  greater  curvature  is  marked  by  a  line  drawn 
between  tlie  insertion  of  the  ninth  and  tenth  ribs  and  a  point  three  to  four 
centimetres  above  the  umbilicus. 

The  ]es*ier  curvature,  which  is  completely  covered  by  the  left  lobe  of 
the  liver,  and  therefore  inapproachable  in  the  normal  position  by  direct 
examination,  travt^ls  at  first  with  a  slightly  curved  arch  to  the  left  from 
the  spine  and  downward.    Then,  in  the  neighbourhood  of  the  twelfth  dorsal 


or  first  lumbar  vertebra,  it  makes  a  short  turn  to  the  right  of  the  median 
line,  after  which  it  runs  fairly  parallel  to  the  greater  curvature  and  forms  a 
boundary  to  the  pylorus. 

The  vertical  position  is  considered  to  be  the  normal  one  of  the  stomach 
(see  Fig.  1)  by  various  recent  authorities,  especially  Doyen*  and  Hosenfeld,* 
also  V.  Mikulicz  and  Kauseh.^ 


Fig.  L — Position  of  the  Normal  Stomacti.     (According  to  G.  Rosenfeld.) 

According  to  Rosenfeld's  investigations  on  the  cadaver  and  on  living 
subjects,  the  small  curvature  passes  from  the  cardia  to  the  left  and  down- 

*  ttoyen,  Traitement  chinirgic«l  des  nffectiona  de  I'estomac,  Paris,  1895,  8.  IS. 

•O.  Bo«cnfeld,  Centralblatt  f«r  innerc  Medicin,  181K*,  Bd.  20.  No.  1;  Zeitsc-hr.  f. 
klin.  Medicin,  1899,  Bd.  37.  S.  81;  Kongressverhantllungien  fUr  innere  Medidm, 
1890,  S.  350;  Mllnchener  med.  Wochenschrift,  1900,  No.  35,  S.  1204. 

•v.  Miloilicz  und  Kausdi.  Handbuch  der  prakt.  Cliirurgie  von  v.  Bergmiina; 
V.  Brunft  mid  v.  Mikuiiez,  Scpanitabilriiek,  S.  93. 


ward.  In  the  second  tljird  of  its  course  it  changes  its  direction  and  makes 
a  curved  or  angular  turn  toward  the  right,  to  pass  in  front  of  the  spine. 
The  greater  curvature  correspondB  in  general  to  the  accustomed  teaching. 
The  pylorus,  in  its  described  i>o8ition  on  the  right,  often  lies  close  to  the 
spinal  column  in  the  region  of  the  first  and  8ecx)nd  lumbar  vertebrae,  but 
not  rarely  also  in  the  left  half  of  tlie  body,  so  that  the  whole  stomach,  from 
the  eardia  to  the  pylorus,  may  lie  to  the  left  of  the  vertebral  column.  As 
Rosenfeld  ver)*  properly  stated,  this  position  explains  the  fact  that  pyloric 
tumours  may  be  palpated  in  the  median  line  or  to  the  left  of  it.  In  the  same 
manner  may  be  e.xplaintMl  the  tendency  of  ulcers  to  attack  the  lesser  curva- 
ture, for  the  cesophaguB  empties  its  contents  directly  upon  lliis  point  of  the 
Btomach. 

The  contradiction  between  the  recognised  teachings  of  text-books  on 
anatomy  and  the  latter  gtatement  cannot  be  reconciled  at  present. 

The  Size  and  Capacity  of  the  Stomach, 

When  the  stomach  is  filled,  its  largest  diameter  measures  from  55  to 
30  eeatimetres;  the  diameter  of  the  transverse  section  moasurc^i  at  its  wide>t 
point  8  to  10  centimetres,  but  at  the  pylorus  only  2  to  5  centimetres.  When 
tlie  organ  is  empty  its  longet5t  diameter  equfils  only  18  to  2\)  centimetres; 
the  breadth,  7  to  8  ci'ntimetrc*s  when  tlic  folds  of  the  pyloric  mucous  mem- 
brane lie  closely  together.  The  capacity  of  the  stomach  naturally  varies  con- 
siderably; according  to  Ewald*  the  smallest  stomach  holds  250  cubic 
centimetres*  and  the  largest  ViSO  ctibic  centimetres.  This  author  considers 
only  a  capacity  of  over  lUUO  to  1700  cubic  centimetres  as  patliologic, 

Pasteiiing  of  the  Stomach, 

^Tinder  normal  conditions  only  the  lower  portion  of  the  fundus  is 
movable,  whereas  the  upp<'r  portion  of  the  fundus,  the  pars  pyloriea  and 
eardiaca,  are  immovable,  the  pylonis  being  slightly  movable.  The  former  is 
closely  united  with  the  peritoneal  covering  of  the  diaphrsgrn  so  that  the 
movements  of  the  fundus  correspond  to  those  of  the  diapliragm.  On  the 
right  the  eardia  is  fastened  by  the  gastro-hepatie  ligament  (lesser  omen- 
tum), on  account  of  which  displacement  of  the  eardia  is  impossible.  The 
pyloric  end  is  fastened  by  means  of  the  duodenum,  with  which  it  is  directly 
connected  to  the  side  of  the  vertebrae.  The  absence  of  a  true  ligamentous 
attachment  allows  the  pylonij?  certain  excursions,  especially  downward,  so 
that  a  marked  descent  of  the  pylorus,  even  into  the  pelvis,  is  not  rarely 
observed  in  the  cadaver,    The  great  omentnm  extends  from  the  greater 

♦  KwaUI.  Klinik  der  Vordauungnkrankheiten,  Theil  IT,  3  Aufl.,  p.  86. 
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cuirature  downward  toward  the  pelvis,  and  cavers  the  loops  of  the  small 
mte^tiues  like  an  apron  (Hyrtl),  alter  which  it  folds  on  itself  and  passes  up- 
ward to  end  in  the  transverse  colon.  The  portion  of  this  membrane  lying 
between  the  stomach  and  transverse  colon  is  called  the  gastro-colic  ligament. 
Id  case  of  excessive  distention  of  the  stomach,  the  fundus,  notwithstanding 
tJiis  attachment,  may,  as  experience  shows,  stretch  downward  to  various  de- 
grew.  A  ligamentous  connection  exists  likewise  bet«'een  the  stomach  and 
spleen,  the  gastro-s picnic  HgametU,  and  also  between  the  stonmch  and  the 
pancreas,  the  gastro-pancreatic  ligament. 


Muacularis 


Epithe- 
lium 

Tnnica 
propria 


Outer 
fihroua 
layer 


Fig.  2. — Verti<iftl  Section  Through  the  Hi i man  Stomach-Wall.  Thty 
glands  are  crowded  so  closely  togetHier  in  tht^  tunica  propria  that  their 
structure  can  only  be  seen  at  the  ham  of  the  gluiids  near  the  mu^ular  coat. 
I  From  StChr,) 


Histolog:ic  Anatomy.* 

The  inner  surface  of  the  stomach  is  divided  into  a  large  number  of 
planes  by  numerous  lattice-like  folrl*,  within  which  snmll  projections  are 
noted  which  are  designated  as  rarimmilla\  This  uneven  appearance  is  termed. 


*  The  above-cited  literature  has  been  employed,'  as  well  as  the  excellent  article 
hy  HetdenhaJn  in  Hermann 'a  Handb.  der  Physiologie,  Bd.  5;  Stt'dir.  Lehrbuch  der 
Histoloprie,  IHH9,  3  Auf!..  A.  Opp^l,  T^hrbueh  der  vcrgleichenden  mikrosk.  Anatomie 
der  Wirbelthiere,  1  Theil;  Der  Magfu,  Jena,  1896. 
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especially  when  it  is  marked,  as  Etai  viammelone.  By  means  of  tlie  folds 
it  is  possible  to  provide  for  a  very  rich  glandular  apparatus.  They  may  be 
obliterated  by  exerting  tension.  The  openings  of  the  stomach,  the  cardiac 
and  pyloric  antra^  are  distingnishcd  by  elevations  above  the  rest  of  the 
mucous  membrane.  The  eminence  caused  by  the  fonner  is  represented  by 
a  reddish-gray,  smooth  surface,  which  fonuis  a  marked  contrast  with  tbe 
serrated  and  pale  border  of  the  cesophageal  mucous  membrane.  The  pyloric 
opening  is  marked  off  from  the  duodenum  by  a  duplication  of  the  mucous 
membrane  (piiloric  valve).  A  hardened  specimen  of  the  stomacli-wall, 
which  measures  2  to  3  millimetres  in  thickness,  may  be  divided  into  four 
layers:  the  mucous,  submucous,  muscular,  an<l  serous  coats  (see  Fig.  2). 
The  mucous  membtnne  is  compostd  of  cpithehum,  the  tunica  propria,  and 
muscular  layer. 


Ftg.  X — Hrtorotnpic  Intestinal  Epitlieliuin  trtuii  the  Human  Cardia. 
Eolargeti  5150  times.  BZ^  Boaker  cells.  EZ.  Epithelial  cellB  witli  a  puti- 
cular  bfjrder  c.  wZ,  The  same  with  the  formation  oif  guperlicial  vacuoles. 
(According  to  J,  Behuffer.) 


The  epiiheiium,  which  lines  the  whole  surfiiee  nf  the  gastric  mucous 
membrane,  and  which  is  invaginated  to  form  little  fossa*  or  pits,  is  a  simple 
cylindrical  epithelium,  which  contains  a  mucoid  substance.  The  produc- 
tion of  mucus  is  accompanied  by  certain  alterations  in  the  protoplasm,  which 
are  sharply  distingin'shed  from  each  otber  by  changes  in  color.  Accordingly 
we  may  distinguish  between  an  upper  mucous  portion  and  a  lower  (basal) 
protoplasmic  portion  which  contains  an  oval  nucleus.  Aside  from  the 
above-men tioued  epithelial  cells,  true  intestinal  epithelium  with  its  peculiar 
cuticular  border  may  also  be  found,  as  has  been  shown  by  recent  investiga- 
tions. (Fig.  3.)  In  such  areas  beaker-cells  are  also  demonstrable,  which  pre- 
sent all  the  characteristics  of  those  cells  in  the  small  intestine.  One  was 
inclined  formerly  to  consider  these  structures  as  pathologic  (obstruction  of 
the  cells  with  raucus),  but  the  investigations  of  Ad.  Schmidt''  and  P.  Iljiri^ 


*Ad.   Schmidt,  Deutsche  mcdiciniache  Wochenachrift,   1895,  No.   19,   S,  300,  and 

Virehow^B  Arehiv,  1S06.  Bd.  43,  S.  477, 
*  Paul  H4ri,  Arehiv  fUr  mikroskopische  Anatomic,  1901,  Bd.  68,  P.  678. 
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prove  them  to  be  a  normal 
formation,  which  may  be 
lo<rkoii  upon  as  displaced 
iuteetinal   epithelium. 

They  are  Himost  exclusively 
foQud^  liocofding  to  Flfiri,  in  the 
pyloric  re^on  aini  the  IiiUt- 
nutlin,  but  under  eertain  cir- 
cumMUnces  ibey  are  «Iho  met 
with  at  a  greater  distance  from 
ib«*  pylorus.  They  may,  liovv- 
!r.  be  absent  from  the  im- 
diate  neighbourhood  of  the 
rloruA.  'Die  luut'ous  uu-tu- 
brnne  snrrounding  ttir  region 
in  which  they  are  lodged  may 
be  frpe  of  all  piUliologic  change, 
but»  Ott  the  other  hand,  it  muy 
|»r<**t»ot  the  M-vereat  grade  of 
interstitial  and  parenchyuiat- 
Qim  glandular  disease. 

The   tunica   propria   is 
i-omjjosed  of  a  fibrillar  and 
m    some    places     reticular 
connective    tissue,    between 
which  emaD  or  large  collec- 
tions of  leucocytes  are  seen, 
llbewhere  it  fonus  the  nar- 
interstitial     substance 
tveeu    tlie    glands.     Thijj 
interBtitial  substance  is  bet- 
ter develoijed   only   in   tlu- 
region  of  the  pylorus.  The 
ga^itric  glands  furm  the  es- 
itial   element   of   the  tu- 
Tiica  propria;  th^se  are  dis- 
tin^niished  as  the  glands  of 
the    fimdoB    and    those    of 
the    pylorus.     The    former, 
whose    function    is    chietiy 
tin*  secretion   of  acids   and 
ferraentfl,     are     single     or 
forked   tubes*  which  empty 
into     the     so-called     gas- 
tric   (Donders)    or    gland- 
ttUr  follicles   (Heidenhain) 


Fig.  4— Lnngititdinai  hf*€tion  of  »  Peptk  6t»Dd  itmm  Sti':ihr). 
t(,  «ius(riu  alvfolijii,  ^,  Iiiuer,  <?,  Outer  Intermediate  |>orllloiL 
c/,  Termliiiil  ilivlaiotx     m,  Mujclo-filirett. 
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(Figs.  4  and  5).  The  portion  of  the  gland  next  to  the  gastric  follicle  i» 
the  narrowest,  and  is  called  the  glandular  neck;  then  corner  a  thicker 
portion,  the  body  of  the  gland,  which  is  followed  by  a  somewhat  narrower 
portion,  the  fundus.  Eollet  divides  {lie  gland  into  the  gastric  nlveohis.  the 
inner  intermediate  portion,  the  outer  intermediate  portion,  and  the 
terminal  portion. 

s 


Fig.  5. — Cro8s-s«*otiori9  of  a  Cflstric  Gland  Taken  fit  DilTer<?nt  Lewis. 
Enlarged  400  times.  If,  Gastric  alveolus  near  the  surface,  M',  8r>mewlmt 
lower,  nenr  the  division  of  the  glnnd.  h,  Lumen  of  the  glandular  nefk.  fr. 
Glandular  neck.  (?,  ISody  of  the  glnnd,  near  the  l>ftae,  b,  Border  cells. 
(From  Knltiker-v.  Ehner. ) 


Our  knowledge  of  the  histologic  construction  of  the  gastric  glands  ha.< 
been  considerably  advanced  by  the  more  recent  investigations  of  Hoiden- 
hain/  Eollett,*  Jukcs,'*  Edinger,^"  Stiilir,*^  Kupfifer/^*  Sachs/^  Bonnet/* 
and  others.     According  to  them  the  glands  of  the  fundus  possess  two 


'  Hcidenhiiin,  Archiv  f(ir  mikroskopische  Anatomic,  1870,  Bd.  6, 

'  Rollett,   Untersuchungen   aus   dem    Inatitut   f,   Physiol,   u.   Hiatologie  su   Graz, 

1H70,  Heft  2. 
"Jukes,  Tnaug  DisR.,  G<>ttlngf»n.  1871. 
I'^Edinger*  Arehiv  f.  mikriisk.  Anat.,  1880,  Bd.  17. 
«i  Strdir,  Arch,  i,  mikrosk.  Anat.  1882,  Bd.  20. 

i*  Kupffer,  Epithel  uiid  Ddisen  des  mensehliehen  I^Iftgens,  Mfinchon,  1383. 
la  Saehe,  Areh.  f.  experim.  Pathol,  lK87-lS8ft,  Bd.  22  et  24. 
^*  Bonnet,  Deutsche  medicimsehe  Woehenachrift»  ISfl.'J.  No,   IS,  S.  430, 
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•ties  of  cells,  the  chief  and  the  pariutal  or  border  cells.  The  former 
pale,  cuboidal  ar  cylindrical  celljf^,  with  granular  protoplasm  which  pos- 
legse!^  a  spherical  nucleue.  They  stain  leas  readily,  according  to  Krause,^* 
irith  h^matoxyline,  carmine,  aniline,  and  potassium  biebroniate,  than  the 
ryh'ndrical  cells  of  the  excretory  ducts  or  the  parietal  cells. 


-d^ 


Fig.  6.^ — Vertical  Section  of  the  Pyloric  Muooua  Membrnne  of  the 
Ht^nmch.  Eii]argeil  85  timea.  if  17,  Gastric  follicles.  6,  BlcMiti-veaspIa  in 
the  niucouB  membrane,  d,  Glandular  tubules,  m,  Museularis  mut-oftiu. 
fFrom  Koliiker-v.  Kbner ) 

When  treated  with  0.5  to  t5  per  cent,  j^ohition  of  acetic  acid  and  0.02 
to  0.05  per  cent,  solution  of  nitric  acid,  the  border  celb  become  clear, 
whereas  the  protoplasm  of  the  chief  cells  becomes  cloudy.  The  chief  cells 
are  more  strongly  stained  with  the  aniline  dyes  during  digestion  than  dur- 
ing the  fasting  period.  The  border  cells  are  large,  poly  nuclear  struc- 
mreft,  which  are  usually  round,  but  may  occasionally  he  triangular.     The 

ihution   of  the  chief  and   border  cells  is  Huch  that  the  latter  pre- 

inate  especially  in  the  neck  and  body  of  the  glands,  whereas  the  base 
pomeases  only  a  few  border  cells.*     In  certain  regions  of  the  fundus  these 

•  The  border  cells  are  clnimed  to  be  absent  at  the  base  of  the  plands,  accord- 
ing to  Hpidenhain,  whose  Wew  is,  however*  disputed  by  StOhr,  KupfTer,  niul  others,  in- 
elading  myself. 
»Kr«use,   Allgem.   u.  mikrosk.    Anat.,   Bd.    T.   Handbuch   d.   raenachlichen   Anat, 
Hannover,  1870;  Cit,  noch  Ojjpel,  Lc.  S.  471. 
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cells  extend  more  or  less  bejoiid  the  even  line  of  the  remaining  cells,  and 
forai  a  protuberance,  but  in  other  sections,  e^peciaJly  toward  the  base  of 
the  gland,  they  lie  in  the  periphery  along  the  lumen  of  the  duet  (Fig.  5). 

Opinion  is  divided  as  to  the  ?igniticance  of  the  chief  and  border  cells. 
Ilcidruhain/'^  Griitzner/^  v.  Swieeicki/**  and  Sehrwald'"  believe  that  the 
chief  cells  produce  the  ferments  and  that  the  border  cells  secrete  the  acids; 
whereas  S.  Friinkel,-*  F.  Wug,**  and  Contejean*^  found  the  function 
of  the  border-eel  1&  to  consist  in  the  elaboration  of  hydrochloric  acid  and 
pepsine.  Friinkel  and  Contejejin  furthermore  found,  in  accordance  with  the 
earlier  investigations  of  Edinger,  the  reaction  of  the  whole  gastric  mucous 
membrane,  including  that  of  the  pyloric  end,  to  be  undoubteLlly  acid,  which 
is  contrar)'  to  the  findings  of  Ebstein,  Klemensiewicz,  and  Heidenhain^  who 
determined  that  the  pyloric  secretion  wa*^  alkaline  in  reaction.  Vacuoles 
have  been  observed  in  the  border  cells  by  Heidenliain,  Stohr,  Sachs,  Stintz- 
ing,  Hamburger,  and  Bonnet.  All  of  tJiese  authors,  excepting  the  latter, 
found  the  vacuoles  near  the  nucleus,  whereas  Bonnet  found  them  partly 
near  by  and  partly  at  the  site  of  the  nucleus.  The  explanation  of  this 
remarkable  phenomenon  is  uncertain,  but  it  appears  likely  that  it  is  a 
manifestation  of  the  process  of  secretion.  Bonnet  has  furthermore  deter- 
mined that  a  portion  of  the  nuclei  in  the  polynuclear  Iwrder  cells,  which 
are  rich  in  chromatin,  belongs  to  leucocytes.  The  latter  may  be  observed 
in  the  border  cells  at  all  stages  of  invasion. 

The  gkuda  uf  the  pifloms  (Fig.  6)  also  consist  of  coiIb  of  tubuh^.  which 
may  occur  singly  or  divided  into  many  branches.  Here,  as  in  the  ease  of  the 
gastric  glands,  the  gastric  follicle  leads  at  first  to  the  neck,  which  in  turn 
is  followed  by  the  body  and  then  the  fundus  of  the  gland.  The  gastric 
follicle  is  lined  with  epithelium,  wlucli  is  of  the  character  of  the  superficial 
epithelium,  whereas  the  true  glandular  cells  posse^^s  the  characteristics  of 
the  chief  cells  of  the  glands  of  the  fundus.  Still  other  disseminated  cells  are 
noted,  which  in  their  structure  and  reaction  tend  to  resemble  the  border 
cells  (Nussbaum's  cells).  These,  however,  have  more  recently  been  looked 
upon  by  Stohr  and  Hamburger  as  glandular  cells  which  have  become  altered 
by  compression  from  neighbouring  cells. 

The  lah  glands  in  the  bordcrmfj  zone  between  the  ptflorus  and  fundus 
of  the  stomach  differ  somewhat  in  appearance,  inasmuch  as  they  are  shorter 


!■  noidenhftin,  J^hulze's  ArHiiv  fUr  mikroskopiaehc  Anatomic,  1870,  Bd.  6,  S.  MH. 

»T  (trUtzner,  Arcliiv.  f.  d.  gr<?a.  Pfiyajolotrip.  IH79,  Bd.  20.  H,  410. 

«"  V.  Swiwicki.  Archiv  f.  d.  gea.  PhyKmlogie,  1876,  Bd.  13,  S.  452. 

»»  Sehrwuld.  Mflnch.  med.  Woehonschn,  1888,  No,  11. 

«"  S,  Frftnkol,  PllUgcr'a  Archiw  1890,  Bd.  48,  S.  63, 

*»  F.  Klu|^,  l^n^ir.  Arohiv  f.  Mcdiein.  1892.  Bd.  I.  R.  ,^5. 

»  Contejean»  Archives  de  Physiologic  1892,  8c^rie  V.»  Bd,  IV.  3,  S.  554-56L 
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and  more  spiral  in  shape.  In  the  neiglibourhood  of  the  *cardia  the  border 
ceik  may  be  completely  absent^  according  to  KupfTer.^"  The  single  or 
forked  gaairic  alveoli,  whicli  extend  to  otie-lmlt"  of  the  thickness  of  the 
mucous  membrane,  pass  into  wide*  partly  shorter,  and  partly  longer  spiral 

dnlar  tubules,  which  are  paved  only  with  a  nniforraly-low  epithelium. 
de  from  the  above-nientioneil  glands,  we  also  nole  simple  inttcijs  ylandji, 
thai  ift,  glands,  including  Ipnphatic  glands^ which  are  wholly  lined  with 
cylindrical  epithelium.  Tlie  lymphatic  glands  lie  as  little  nodules  in  the 
tigeue  of  the  mucous  membrane,  and  when  intensely  swollen  may  press  the 
l^landalar  tubules  apart. 

During  the  process  of  digestion  the  glandular  elements  change  their 
appearance  in  a  characteristic  manner.  Tlie  border  cells  become  larger  and 
swollen,  but  lessen  in  size  as  the  end  of  digestion  approaches.  The  chief  cells 
Ukewiae  undergo  enlargement  and  become  darker  and  cloudy*  but  do  not 
aamme  their  fonner  appearance  and  size  until  several  hours  after  digestion. 

The  sOK^ed  fatty  granid^ir  cells  (Mastzellen)  occur,  according  to 
Stintzing,"  in  large  numbers  in  the  fundus  as  well  as  in  the  pylorus.  In  the 
healthy  stomach  they  are  never  seen  outside  of  the  connective  tissue,  but 
in  pathologic  conditions  they  appear  between  the  tunica  propria  and  the 
glandular  cells.  They  may  penetrate  between  two  glandular  cells  and  reach 
is  far  a$  the  lumen.  This  process  should  not  be  confused  with  the  passage 
of  the  leucocytes  through  the  superficial  epithelium. 

The  cvnm'rdve  Osiiue  of  the  human  stomach  i*  very  scanty  in  the 
fundus^  The  glands  lie  closely  together,  and  arc  8e[)arated  only  here  and 
Uiere  by  a  little  connective  tissue  and  muscle-fibres  arising  from  the  muscu- 
laria  mucosas  or  by  blood-vessels.  The  [lylorus  is  more  richly  supplied  with 
ccnmective  tissue  and  smooth  musculature,  and  exhibits  a  decided  leucoevtic 
infiltration  and  numerous  lymphatic  nodules  (Bonnet). 

The  muscidaris  mucosi(T  is  composed  of  two  or  three  layers  of  smiX)th 
muscle-bundles,  extending  in  various  dirwtions^  Otrshocjts  from  the  nnis- 
ctilature  pass  upward  to  the  glandular  |iortion  of  the  mucous  membrane. 

Tlte  suhmtu'osa  consists  of  loose  connective-tissue  bundles  alone,  or 
combined  with  elastic  fibres,  forming  a  support  for  tlie  nmcosa.  Smaller 
or  greater  coHoctions  of  fat-ceils  are  fomid  occasionally  in  the  connective- 
tiflsne  roaas. 

The  mttscitlaris  ventriruli  presents  in  the  pylorus  two  distinctly  sepa- 
rate* fibrous  systems  (Fig.  2):  an  inner  circular  and  an  outer  longi- 
tudinal layer.  In  the  other  portions  of  the  stomach  the  admixture  of 
muscle-fibres  from  the  oesophagus  presents  a  most  complicated  picture,  so 


^Slintxiiig,  MQnch,  med.  Wochenachr.,  1889,  Xo.  8,  S.  121. 
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that  on  cross-section  the  musculature  exhibits  a  most  varied  arrangemeat. 
It  is,  however,  of  no  practieaJ  interet^t  to  descrilje  this  subject  here  in  detail. 

Blood-vessels  and  Nerves  of  the  Stomach. 

The  arteries  of  the  stoiiuich  arise  from  the  eujliae  artery.  Of  its 
brancheB,  the  left  coronary  artery,  which  arises  directly  from  the  cceliac, 
and  the  right  coronary  arteryf  which  arises  from  the  hepatic  artery,  supply 
the  lesser  curvature.  These  two  vessels  form  the  superior  ventricular  arch. 
The  greater  curvature  is  likewise  supplied  by  a  branch  from  the  hepatic 
artery,  the  left  coronary  gastric  artery,  which  is  a  branch  from  the  splenic 
artery  to  the  inferior  ventricular  areh. 

The  veins  run»  as  a  rule,  parallel  to  the  course  of  the  arteries.  Those 
arising  from  the  left  coronary  artery  empty  into  the  splenic  vein;  those 
accompanying  the  right  coronary  artery  end  in  the  mesenteric  or  portal 
vein,  into  which,  as  a  rule,  the  superior  coronary  vein  also  empties.  An 
independent  venous  trunk  is  found  at  the  pylorus,  tho  pyloric  vein,  which 
empties  either  into  the  inferior  coronary  vein  or  directly  into  the  portal 
vein.  The  vospoIs  pasB  from  the  serosa  tlirough  the  museularis  to  fonn  a 
plexus  in  the  submueosa.  This  plexus  spreads  out  over  a  level  plane,  and 
emits  fine  capillaries,  whicli,  surrounding  the  glandular  tubules,  continue 
upwards  to  construct  a  second  jjlexus  at  the  mouth  of  the  gland.  It.  in 
turn,  gives  off  other  fine  capillaries,  which  run  in  a  circle  around  the  exit. 
Minute  veins  arise  from  the  capillaries,  which,  in  a  manner  similar  to  the 
arteries,  run  downward  to  build  a  venous  network  in  the  tunica  propria. 

The  lymphatic  vessels  form  large,  tube-like  spaces  around  the  glandular 
tubules,  which  are  bounded  on  the  one  side  by  the  true  membrane  of  the 
glands  and  on  the  other  side  by  the  endothelium  of  the  inter^5titial  connect- 
ive-tissue (Low^n).  Lymph  (chyle)  capillaries,  nmning  between  the 
individual  tubules,  connect  with  a  widely-meshed  network  in  the  submucosa. 
Tho  lymph -vessels,  arising  therefrom  and  supplied  with  valves,  spread 
throughout  the  muscular  coat ;  they  also  receive  the  many  lymph-capillaries 
existing  in  the  muscular  strata.  The  lymph-vessels  run  beneath  the  serosa 
to  the  mesentery,  between  the  layers  of  which  they  continue  their  course. 

The  nerves  of  the  stomach  originate  partly  in  the  vagus  and  partly  in 
the  snlar  plexus.  The  fibres,  which  are  mostly  non-medullated,  form  a  net- 
work in  the  serosa,  froui  which  they  penetrate  the  muscularis  to  build  an 
extensive  plexus  between  the  longitudinal  and  circular  layers,  called' the 
mesenteric  plexus  (plexus  Auerbaehii),  Numerous  multipolar  ganglion- 
cells  lie  at  the  nodal  points  of  this  plexus.  Nerve-fibres  extend  from  this 
plexus  to  end  either  in  the  mnsclo-fibres  or,  penetrating  into  the  submucosa, 
form  a  second  plexus,  called  Meissner's  plexus.  Small  t^bres  run  from  this 
plexus  between  the  glands  to  the  glandular  cells. 


CHAPTER  II. 
Preliminary  Remarks  on  Physiology  and  Chemistry. 
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The  study  of  the  physiologic  and  themical  processes  of  digestion  varies 

rUing  to  whetlier  the  point  of  view  ib  that  of  a  physician,  a  physiologist, 
or  a  chemiei.  The  two  latter  are  concerned  only  in  the  process  itself, 
whereas  a  physician  must  draw  certain  conclusions  from  the  normal  process 
which  will  aid  hun  in  the  treatment  of  his  patients.  The  physiologist  studies 
the  organ  itself,  separated  from  the  rest  of  the  digestive  tract ;  hut  the  physi- 
cian considers  the  gastric  digestion  as  only  a  partial  phenomenon  of  diges- 
tion, and  therefore  includes  also  the  oral  and  intestinal  digestion.  The  fol- 
lowing discussion  will  only  cover  the  cardinal  points  of  the  processes  of 
digestion;  for  a  more  detailed  consideration  of  the  subject,  reference  should 
be  made  to  text-books  on  physiologic  chemistry  ( llauimarsten,  Bunge, 
Xeunieister,  Gamgee,  and  others). 

That  digestion  begins  with  the  dividing  and  masticating  of  the  morsels 
tod  ^ith  the  swallowing  of  liquids  is  common  knowledge.  All  pb^'sicians 
sre  familiar  with  the  fact  that  the  food  in  the  mouth  is  intimately  mixed 
with  saliva  (salivation),  which  continuefl  its  activity  in  the  stomach  with 
the  production  of  important  changes,  and  Umt  the  morsel  becomes  ainiultane- 
fttBly  thinner  and  lubricated*  We  know,  moi^eover,  that  carious  teeth,  putre- 
ftictive  oral  processes,  and  disease  of  the  salivary  glands  have  a  decided  influ- 
ence ujwn  digestion.  These  disturbances  are  largely  due  to  bacteria,  our 
knowledge  of  which  was  greatly  advanced  hy  ine  investigations  of  recent 
Tcare.    We  are  especially  indebted  to  the  noteworthy  investigations  of  W,  D. 

er*  on  the  bacteria  of  the  mouth  and  their  relation  to  the  digestive  pro- 
to  a  consideration  of  whicJi  we  will  return  later.  Miller  found  two 
ffoups  of  organisms  in  the  mouth,  as  well  as  in  the  stomach,  which  produced 
fermentation.  The  one  variety  decomposes  carbohydrates,  with  formation  of 
ocid  substances,  and  the  other  type  causes  decf>m|>osition  of  proteids,  with 
formation  of  alkaline  products.  We  observe  either  one  or  both  varieties 
of  fermentation,  depending  upon  the  presence  or  predominance  of  one  or  the 
other  form  of  food.  Miller  has  furthermore  demonstrated  that  the  action 
of  microbes  upon  the  proteids  led  constantly  to  putrefactive  changes,  with 
formation  of  sulphuretted  hydrogen,  ammonia,  carlM^nic  acid,  etc.,  and  a 
lar^  nnmber  of  bases  (ptomaines).    There  can  be  no  doubt,  therefore,  that 


*  Killer,    Die    Mikroorganiamcn    der    Mundhfthle,    2    Aiiflag*>,    Ldpzig,    1892^   G, 
Thieme. 

(15) 
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fiolutioD,  or  rather  deconipositioD,  of  the  proteids  occurs  under  thofie  eir- 

iinstances. 

That  this  process  is  comparable  to  the  peptonising  property  of  the  well- 
known  gestric  and  intestinal  enzymes  is^  however,  out  of  the  question,  'a 
fact  whieh  was  al^i  enqjhasii^ed  by  Miller.  We  have,  therefore,  to  look  upon 
micro-organisms  which  decompose  the  proteida  aa  injurious  to  the  digestive 
cycle  and  the  general  health  of  the  body.  These  investigations  have  coneid- 
erablv  advanced  our  knowledge  of  the  reciprocal  relations  existing  between 
the  digestive  processes  of  the  mouth  and  of  the  stomach,  well-knnwn  even  to 
the  earlier  physiciaiis  (see  helovv).  The  must  import^int  Fccretion  of  the  <>ral 
cavity  is  the  saliva,  the  significance  of  which  in  the  digestion  of  food  will  be 
discussed  in  detail. 


The  Saliva, 

The  saliva  is  a  mixture  of  the  secretions  from  the  salivary  and  mucus 
glands,  which  consists  of  a  viscid  and  tenacious  opale.scent  fluid.  The  quan- 
tity of  saliva  secreted  during  twenty-four  hours  equals,  according  to  Bidder 
and  Schmidt,-  1400  to  1500  grammes ;  according  to  Fr.  Kruger,'  250  ixy  300 
grammes;  according  to  W.  G.  A.  Robertson/  331  to  407  granmies.  The  re- 
action is  strongly  alkaline,  provided  tin  indicator  (methyl -orange)  is  em- 
ployed which  remains  uuaffectcd  by  CO.j ;  whereas  the  reaction  is  found  to  be 
decidedly  acid  if  phcnolphtluilcin  be  used,  which  is  very  st^nsitive  to  CO^ 
{Bieminger/  M.  C^ohn*^).  AccortUng  to  Chittenden  and  Ely,  the  alkalinity 
equals  a  solution  of  0.8  per  mille  Na^COji.  The  degree  of  the  alkalinity 
presents  eertain  variations  in  the  course  of  a  day. 

Its  specific  gravity  equals  1002  to  1000,  usually  from  1003  to  1004, 
The  amount  of  solid  matter  equals  5  to  10  per  cent.*  and  consists  of  epithe- 
h'um,  mucus,  ptyaline,  albumen,  and  salts.  A  constituent  peculiar  to  s^iliva 
is  mucin.  The  analysis  given  in  the  table  on  page  17  (by  Hammarsten) 
presents  the  average  constituency  of  the  human  saliva.  The  figures  are 
referable  to  1000  parts. 

The  mixed  saliva  also  contains  an  acid  combined  with  potassium 
thiocyanate,  w^hich  has  not  yet  been  isolated  and  wliich  appeai-s  to  be  practi- 
cally of  secondary  importance.  This  constituent  may  be  demonstrated  by 
acidulating  the  saliva  with  hydrochloric  acid  and  adding,  drop  by  drop,  a 


'  Bidder   and   Schmidt,   Die  VerdnuunfrssSfte   und   <Ifr   StofTwechsel,  Mitau   and 

LQipzifj,  1852, 
»  Fr.  KrUger.  ZDitHchnft  fdr  Biologie.  1W7,  Bd.  37.  S.  6-24. 
*  W.  G.  A.  Robertson,  Journal  of  Anatomy  and  Phjrsiologj'.  1898,  Bd.  32,  S.  615. 
^  Diemin^er,  lnauf(-Difl»..  Wiir/;biir|^*  ISflH. 
*M.  Cohn,  DtmtHclie  mfdieini^fhe  Wochenschrift,  1900,  No.  4, 
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weak  pfiluUon  of  the  chloride  of  iroiij  wliich  produces  a  dark-red  or  Bur- 
gundy-red colour  (formation  of  ferri-thiocyanate).  Or  add  a  little  lijdri- 
odi€  acid  to  the  saliva,  which  is  reduced  by  means  of  formation  of  thiocya* 
M.Ui  and  free  iodine.,  the  latter  bein^  easily  detected  by  means  of  stareii- 
paste  (reaction  of  Solera).  The  amount  of  potasi=ium  thiocyanate  is  fre- 
qtioitiy  increased  in  cases  of  chronic  pharyngjitis  and  of  abnormal  forma- 
tion of  mucus,  also  in  association  with  vomitus  matutinns,  and,  according 
to  Ft.  Kriiger,  also  with  tobacco-smoking;  itg  amount  is  lessened  in  cach- 
exia and  severe  diseasc^s  uf  long  duration   (Jul.  Grober^). 

According  to  Scbonbein's*  observation,  nitrons  acid  is  also  present  in 
Ihe  saliva.  If  a  solution  of  potassium  iodide  in  starch-paste  is  added  to 
the  adiTa  which  has  been  acidulated  with  sulphuric  acid,  the  formation  of 
iodide  starch  will  frequently  be  noted. 

Tlie  principal  action  of  the  saliva  is  diastatic,  which  depends  upon  the 
presence  of  an  extremely  tenacious  and  active  enzyme,  called  ptyaline.  or  bet- 
ter, salivary'  diastase.  It  converts  all  the  starches,  as  well  as  glycogeuj  into 
sugar.  Ptyaline  acts  in  a  slightly  alkaline,  neutral,  or  extremely  slightly 
acid  medium.  It  is  most  energetic,  according  to  Chittenden  and  Smith, 
in  nentral  or  even  better  in  a  slightly  acid  reaction.  P,t}'a1ine  occurs 
not  only  in  adults*  but  also  in  newly-horn  infants,  ZweifeP  claims  that 
in  the  new-bom.  ptyaline  is  found  only  in  the  parotid  and  not  in  the 
fubmaxillary  gland.  It  is  supposed  not  to  appear  in  the  latter  until  two 
months  after  birth. 

Starch  is  convertedt  by  means  of  tlie  salivary  diastase,  into  maltose 


»  Jal.  Grober,  Dentwbea  Arcbiv  filr  kliniHche  Medicin,  1901,  Bd.  CM,  S.  243. 
•Schonbein.  Journal  fUr  prakUsehe  riiemie,  Bd.  86,  S.  451. 

•Zwrifel,   ITntersuchungen  Hber  den  V'crdauungsttppiirat  der  Ncugfborenenr  Ber- 
lin. 1874. 
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( Dubnmf auV^  O'Siillivan/^  Musculus  and  v.  Mering/*  Bitjwti 
Heron"),  or  isomaliosc  (E.  Kiilz  and  J.  Vogel/*  K.  Hamburger^^),  and 
minute  quantities  of  dexti*o&e.  The  dextrose  appears  to  be  but  the  product 
of  inversion  of  the  maltose  by  glucase  (Tebb,  Kohiuaim  and  Hamburger*'^). 
Tlie  conversion  occurs  more  rapidly  in  ca^e  of  cooked  (starch-paate)  than 
in  raw  starch,  yet  the  saccharjfication  of  the  latter,  eb  I  have  discovered,*^ 
and  as  one  may  easily  determine,  occurs  in  a  few  minutes  and  is  by  no  means 
slower  than  through  action  of  the  pancreatic  diastase.  The  action  of  the 
saliva  upon  the  food  is  almost  immediate,  so  that  reducing  aubstancea  may 
already  be  found  in  the  mass  after  a  few  seconds.  Nevertheless,  several  inter- 
mediate stages  are  distinguit^hed  before  complete  saccharification  occurs. 
These  have  been  carefully  studied  by  Briicke**  and  may  be  traced  as  follows : 

1.  The  diastase  causes  liquefaction  of  the  starch,  which »  in  contra- 
distinction to  the  starch-paste,  is  a  true  solution.  This  product,  which  is 
termed  amidulin  or  amylodextrine,  still  gives  a  distinct  blue  colour  when 
treated  with  a  dilute  solution  of  iodine  in  iodide  of  potassium  (pure  iodine 
1.0,  potassium  iodide  2.0,  aqua  deetillata  lUO.O). 

2.  The  colour  produced  by  the  addition  of  the  iodine  solution  changes 
gradually  and  becomes  more  violet-blue,  violet,  red-violot,  red-  or  mahogany- 
brown.    This  modification  of  starch  is  designated  erythrodextrine, 

3.  As  the  action  of  the  diastase  increases,  the  violet  or  brown  colour 
gradually  fades,  until  finally  the  addition  of  iodine  shows  a  colourless  dex- 
trine, which  is  termed  achroddcririne.  While  soluble  starches  may  be 
precipitated  by  tannic  acid  and  alcohol,  the  above-mentioned  varieties  of  dex- 
trine are  precipitated  only  by  alcohol.  Herzfeld***  claims  that  still  another 
product  occurs  between  achroodextrine  and  maltose,  called  maltodextrine, 
which  closely  resembles  maltose,  but  which  is  unfermeutable,  according  to 
Brown  and  Heron.  The  specific  rotation  of  maltodextrine  is  represented  by 
(a)  D=174.5^ 

The  end  product  of  the  salivary  diastase  is  maltose  or  ptyahse  (Nasse), 


^0  Dubninffliit,  AniK  Ch.  Phys.,  Spr.  3.  Bd.  21,  S.   17R;    Cit.  nacli  Gamgee,  Die 

phvMialogischi?  Clicmij'  der  Vordauung,  Deutsche  Ausgnbe,  1807,  S.  35. 
»  O'SuUiviin,  Journal  of  the  Chemical  Society,  Ser.  2,  Bd.  10,  S.  579;   Cil.  iiadi 

"  MuHCulua  and  w  Mering,  XdtBchr.  f.  phy&iol.  Chemie,  1S78  u.  1970,  Bd.  2. 

1*  Brown  and  Heron,  Living's  Annalen,  Bd,  100  und  204. 

>*  E.  KUla  luid  ,f.  Vogel.  ZeitsHiiift  fiir  Biolojrie.  lfi(j,>,  Bd.  31.  S.  108. 

»&  K.  Hamburger.  Pflliger'a  Anhiv.  18M,  Bd.  m,  S.  ■>43-597. 

»•  Cit.  nach  ilaniniari*ten,  Lehrhueh  dcr  [ihy?^ioL  Cheinie,  4  Aufl.»  S.  256. 

>'  Boaa,  Zeit^ehrift  fiir  klinisehe  Medicin.  \miK  Bd.  17,  Heft   1  und  2. 

^  BrUcke,  Wiener  akademiHehe  Sitzungberlehte.  April,  1872. 

**  Herzfeld,  Beriehte  der  deutsch.  cLemiBL-hen  Gesellschaft  Bd.  12.  S.  2120. 
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isolated,  consists  of  wliite  crusts,  compnserl  of  line  needles 
which  are  easily  soluble  in  water  ag  well  as  in  ethyi-  and  methyl-akuholj  but 
eoniewhat  less  so  in  the  first  than  is  dextrose.  Maltose  possesses  the  specific 
rotation  (a)  D  =:  150.4  (Brown  and  Heron),  therefore  almost  thrice  that  of 
(a)  ==52.5.  Maltose  possesses  less  reducing  power  for  Fehlin^'s 
ilar  solutions  than  dextrose,  it  being  able  to  precipitate  only  two- 
of  the  amount  of  cuprous  oxide  precipitated  L>y  the  latter.  The  exact 
relation  between  them,  according  to  Bro^vn  and  Heron,  is  GO. 8 :100.  WTien 
an  obeervation-tube  200  millimetres  long  is  employed,  every  degree  of  rota- 
tion read  off  at  17.5°  C^0,3«i2  maltose  in  IfM)  cubic  centimeti'es.  The 
reducing  power  of  maltose  is  increased  by  treating  it  with  dilute  hydro- 
chloric or  sulphuric  acid,  and  it  is  gradually  converted  into  dextrose.  Ac- 
cording to  Soxldet,  1  cubic  centimetre  of  Fehling^'s  solution  equals  7.78 
milligrammes  maltose  in  a  1  per  cent,  siolution,  provided  the  former  is  un- 
diluted, and  7,4  milligrammes  if  it  is  diluted.  Maltose  in  solution  is 
directly  fermentable  by  means  of  yeast.  Dextrose  is  also  distinguished  from 
maltoee  by  the  fact  that  the  former  reduces  Barfoed's  reagent,*  whereas  the 
latter  does  not.  Dextrose  is  furthermore  differentiated  from  maltose  by 
the  fact  that  the  glucosazon  is  almost  insoluble  in  water,  whereas  the  inalto- 
sazcm  is  soluble  in  hot  water. 

The  following  table  servTs  to  demonstrate  more  clearly  the  different 
products  formed  during  the  conversion  of  starch : — 


1.  Sol  able  StArohei  ( Amylodextrine,  Amidnliu) 


J       Stains  bine  with  icHliDe;  precip- 


Tuneties 
Ukextrme 


Eiythrodextiitie 


Aohroodextrine 
MaltodextriQe 


itftteil  by  tanuio  acid  and  alcohol. 

Iodine  stains  it  (  Precipitatpil  in  solutiwu  by  a1  ■ 
cohol  and  etlier,  but  not  with 
tannic  acid.  It  does  not  reduce 
Febling*s  aolntion*  nor  doea  the 
addition  of  yeast  cause  fermenta- 
tion. 


violet  t-o  ma- 
bogany-brown 
colour 

iodine  doea  not 
colour  them 


X  Haltoee 


Solttble  in    alcohol,    iosolnble 
in  ether,  reduces  Fehling'a  solu- 
tion but  not  Barfoed'fl  reagent. 
Yeast  cAQAfs  f ermen  tation.     Mal- 
^  toflazon  is  so'uble  in  bot  water, 

InBoluble  in  alcohol  and  ether, 
aomewbat  aoluble  in  diluted  al- 
cohol; Fehling'a  as  Tvell  as  Bar- 
foed'sBoImtona  are  reduced.  Eas- 
ily fermentable  with  yeast.  Gla- 
oosAZon  18  insoluble  iu  water. 

•  Barfood'a  reagent  oonsiBta  of  a  solution  of  1  part  of  acetate  of  copper  in  16 
parts  wate^r  to  200  cubic  centimetres;  to  this  sohitiou.  5  cubic  centimetres  of  acetic 
•cid  (3S  per  cent.)   are  added. 


Destrose 
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Glycogen  is  decomposed  by  the  aalivary  diasta^se,  and  likewise  passes 
through  several  intermediary  s^tages  before  it  is  converted  into  maltose  and 
deitroae.  If  glycogen  is  added  to  filtered  saliva,  the  brownish-red  colour 
which  results  when  that  substance  is  treated  with  LugoFs  solution  dis- 
appears. A  reducing  substance  gradually  develops  which  is  at  first  probably 
maltose,  and  later  both  maltose  and  dextrose. 


The  Physiologic  Significance  of  Saliva, 

The  first  action  of  saliva  is  meclumical,  and  consista  in  covering  the 
food-bolus  with  mucus,  which  acta  us  a  lubricant  and  thus  assists  it  in  its 
downward  passage.  Therefore,  swallowing  is  made  more  difficidt  and  de- 
layed whenever  an  insufficient  amount  of  saliva  is  excreted.  Saliva  also  dis^- 
solves  easily-soluble  bodies  like  salt,  sugar,  etc.  The  important  function  of 
starch-digestion,  which  is  continued  to  a  certain  extent  in  the  stomach,  begins 
in  the  moulb.  T!ie  conversion  of  starch  into  sugar  is  of  the  highest  import- 
ance to  nutrition.  Starch  l>elong8  to  the  class  of  colloidal  substances  which 
are  diffused  through  animal  merubrani'S  with  ditliculty.  Sugar,  on  the  other 
hand,  belongs  to  the  crystalloid  products,  which,  in  solution,  pass  through 
membranes  with  fncility,  and  are  therefore  easily  taken  up  by  the  blood 
and  lymph.  Finally,  the  large  quantities  of  water  which  are  swallowed 
with  the  saliva  are  not  without  significiince  to  the  body  economy.  **The 
animal  organism  possesses  in  saliva  a  powerful  means  for  the  production 
of  a  continuous  stream  between  the  intestinal  canal  and  the  blood  during 
digestion,  which  carries  with  it  the  dissolved  or  finely  divided  food-products'* 
(Hammarsten). 
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The  Function  of  the  Saliva  in  the  Stomach. 

To  Judge  from  the  rapidity  of  the  dia static  action  of  saliva,  one  might 
expect  the  complete  saccharifieation  of  the  carbohydrates  would  occur  in 
a  short  time.  That  this,  however,  is  not  true  may  be  easily  determined  by 
examination  of  the  gastric  contents  in  healthy  subjects  after  the  adminis- 
tration of  an  amylaceous  diet.  T!ie  starches  may  be  found  present  after  an 
interval  of  several  hours,  l»y  testing  with  the  iodine  solution  for  the  violet 
colour. 

The  action  of  the  saUva  becomes  restricted  by  an  increasing  secretion 
of  ECh  a  fact  whieh  was  first  proven  by  van  den  Yelden,-°  and  then  by 
Ellen berger  and  Hofmeister,-*  Ewald  and  myself.^*    He  demonstrated  that 


»van  den  Velden,  Deutscliea  Archir  fflr  klin.  Medidn,  1880,  Bd.  25,  S.  105. 

«  Ellenberger  and  Hofnieister,  Archiv  f.  wisaeiiBchaftl.  u.  prakti&che  Thierheil- 

kumle,  18Sfi,  Bd.  12,  S,  332. 
«  Ewald  and  Boas,  Virchow's  Archiv,  1886,  Bd.  104,  S.  271. 
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quantities  of  acids  limited  the  action  of  the  salivary  diastase,  and  that 
large  quantities  completely  destroyed  it.  The  following  smal]  table  gives  the 
pereentages  coneemei  which  were  determined  upon  by  Ewald  and  myself, 
and  which  coincide  fairly  accurately  with  the  figures  given  by  other  investi- 
gators ( Haiinnarsten,  Chittenden  and  Griswold,  Nylen,  Langley  and  Eves, 
md  others)  : 

The  action  of  the  saliva  becomes 


Restricted      |      Deatroyed 
by 


Iljdrochloric  acid 
Loictio  acid      .    , 
Butjric  acid    .    ♦ 
Acetic  mill      -    . 


} 


0.07  ?f 


0  12^ 

0.16  ^ 

0,4—0  5  ^ 
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The  restriction  of  amylolysis  is  easily  explained  by  the  fact  that  under 
normal  conditions  the  amount  of  hydrochloric  acid  equals  0.2  per  cent., 
which  may  even  become  higher.  Thus  this  unfavourable  iniluence  of  the 
gtrong  snperacidity  upon  the  process  of  saccharificution  is  readily  explained; 
whereas,  on  the  other  hand,  when  the  diastatic  activity  is  unrestricted,  prod- 
ucts of  fermentation  may  develop  to  an  excessive  degree,  a  subject  to  which 
reference  will  be  made  later.  This  leads  to  the  important  question  which 
^0C6  not  seem  hitherto  to  have  received  its  due  consideration,  either  from  the 
elinical  or  physiologic  standpoint*  namely,  whether  an  excess  of  acid  destroys 
the  diaatatic  ferment  permanently  or  only  facultatively;  in  other  words, 
whether  the  diastase  becomes  active  again  when  le:^5  acid  is  secreted  or  when 
it  is  neutralised  with  alkalies.  I  have  attempted  to  solve  this  problem,  and 
came  to  the  conclusion  that  ptyaline  again  becomes  active  after  alkalisation 
or  after  a  decrease  in  the  secretion  of  the  acid.  I  was  able,  for  instance,  by 
means  of  alkalisation  with  a  soda  solution,  to  observe  a  return  to  activity  of 
the  diafitatic  ferment  in  a  starch-mixture  in  which  the  saliva  had  been 
restricted  for  one  hour  by  the  presence  of  0.15  per  cent,  of  HCl.  Tt  follows, 
therefore,  tliat  saccharification  probably  again  becomes  active  in  the  later 
stages  of  gastric  digestion,  when  the  acid  production  is  diminished.  A  few 
authors,  amongst  whom  van  den  Yelden^^  was  the  first,  have  distinguished, 
OD  the  above  grounds,  between  two  stages  of  digestion,  namely,  an  ^mylohjiic 
and  a  fxroieolytic.  This  is  correct  in  so  far  that  the  amylaceous  digestion 
predominates  at  the  beginning  when  HCl  i?  absent,  but  that  the  proteid 
digestion,  which  cannot  dispense  ^\^th  free  hydrochloric  acid,  is  relatively 
iasigniiicant.  Nevertheless  the  products  of  proteolysis  are  plainly  demon- 
rtrahle  in  this  stage. 

Aside  from  its  diastatic  action,  saliva  seems  to  have  a  peculiar  influence 


*  vjin  den  Velden,  L  o. 
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upon  gastric  digestion,  whicu  has  received  especial  study  from  Sticker^* 
and  BierDacki.'-**  The  former  claims  that  deficient  salivary  activity  is  fol- 
lowed by  an  arrest  or  diminution  of  HCl  secretion.  Biernacki^  who  made 
further  investigations,  showed  that  it  was  not  the  saliva  itself,  but  its  com- 
bination with  the  food  in  the  nioutli,  which  favoured  digestion.  A.  Sehuld^* 
obtained  -the  same  results  as  Biernacki. 


The  Gastric  Juice. 

The  gastric  Juice  in  the  pure  state  k  a  clear,  almost  colourless,  fluids 
which  is  acid  in  reaction  and  possesses  a  specific  gravity-  of  1002  to  1003.  It 
has  a  stale,  sour  taste.  Its  solid  tonstiiuents  equal  only  0.56  per  cent.  The 
amount  secreted  has  been  variously  estimated;  thus  Beaumont  found  it 
to  equal  about  180  grammes,  and  Griinewald  1580.  According  to  the  more 
recent  investigations,  the  latter  is  more  nearly  correct  than  the  former. 

We  must  thank  the  genial  Kussian  investigator,  J.  P.  Pawlow,*  and  his 
pupils  for  a  number  of  new  and  funQamental  facts  concerning  the  physiology 
of  gastric  secretion.  The  methods  of  Pawlow  are  distinguished  from  tliose 
of  former  investigators,  especially  of  Heidenhain,  by  the  fact  that  he  was 
the  first  to  be  able  to  study  conveniently  the  gastric  secretion  in  the  dog 
after  the  introduction  of  cert^iin  foods,  and  then  determine  the  influence  of 
the  so-calh'd  sham-feeding  upon  the  secretion  of  the  gastric  juice.  Pawlow 
was  thus  likewise  able  to  isolate  the  pancreatic  juice  and  to  observe  the  cor- 
relation between  gastric  and  pancreatic  secretion.  In  order  to  study  the  se- 
cretion of  the  gastric  juice  and  its  characteristics  during  the  act  of  digestion, 
Pawlow  constnicted  a  small  blind  pouch  out  of  a  portion  of  the  stomach, 
which  was  separated  from  that  organ  itself  by  a  septum  of  mucous  mem- 
brane, and  which  communicated  externally  by  means  of  a  fistula.  The  in- 
nervation of  the  blind  sac  remained  wholly  intact,  so  that  upon  the  intro- 
duction of  food  into  the  stomach,  the  blind  pouch  portrayed  a  true  and 
accurate  picture  of  the  secretory  activity  of  the  stomach  without  interfer- 
ence from  the  food. 

The  following  conclusions  were  drawn :  The  gastric  glands  do  not  begin 
to  secrete  until  food  is  introduced ;  the  amount  of  the  gastric  juice  is  propor- 


•  J.  p.  Pjiwiow,  Tlie  Work  of  The  Digestive  Glands,  Translation,  Londou  and 
Phila«!olpbia,  1902. 

"  Stickur,    Wechaelljeziehungen    zwiachen    Speichel    imd    Magensaft,    Volkmann's 

SanimlimgoTi  klinisclier  VortrJljic,  No.  297. 
**  Biernacki,  Dio  Bedeutung  der  Mundverdaimng  unti  des  Mundspeichels  fllr  die 
Thiitipkc'it  deft  gpsundon  iind  kranken  ^lagcna,  Zeitschr.  f.  klin.  Medicin,  18&2, 
Rd.  21.  Heft  I  It.  2. 
**  A.  .S^luild,  Inaag.'Dissert.,  Leiden,  1892;  Maly'a  Jaliresb.  fCir  Thicrqhemie,  18ft3, 
S.  257, 
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tionaie  to  that  of  the  food.  The  secreting  stomach  is  constantly  acid  in 
rettctioQ^  and  the  more  rapidly  the  gastric  juice  appears  the  greater  is  the 
amottnt  of  acid  secreted.  The  total  percentage  of  acidity  is  furthermore 
depockdent^  aside  from  the  amount  of  gastric  juice  present,  upon  neutralisa- 
tion witli  mucus,  eic.  The  activity  of  the  gastric  glands,  after  the  ingestion 
of  single  components  of  food  (hke  meat,  bread,  milk),  proceeds  with  an  ex- 
traordinary exactness,  both  with  reference  to  the  amount  secreted  and  the 
ferments  contained  in  the  juice ;  this  process  may  be  recorded  in  the  form 
of  a  distinct  curve.  Pawlow  proved,  furthermore,  that  the  gastric  juice 
vbich  is  secreted  after  bread-diet  possesses  the  greatest  digestive  power; 
OfiCt  in  digestive  strength  comes  the  gastric  juice  following  meat-diet,  whereas 
the  least  digestive  strength  is  possessed  by  the  gastric  secretion  whicli 
follows  the  ingestion  of  milk-rliet.  The  total  acidity  is  highest  after 
meat-diet  and  lowest  after  bread-diet.  With  reference  to  the  amount  of 
weight,  the  greatest  quantity  of  gastric  juice  is  required  by  meat,  and  the 
onalleet  quantity  by  milk  (with  reference  to  equivalents  in  nitrogen,  more  is 
need»Ni  by  hread.  and  less  by  meat).  Each  variety  of  food  calls  forth  every 
hour  a  definite  amount  of  secretion  and  characteristic  changes  in  the  nature 
of  the  gastric  juice.  In  case  of  bread-rh'et,  the  average  amount  of  juice 
iccreted  every  hour  is  one  and  a  half  times  less  than  after  nnlk  or  meat;  the 
total  amount  secreted,  however,  is  greater  than  in  case  of  milk,  because  the 
digestion  is  prolonged  over  a  longer  period  of  time.  A  pause  exists  between 
the  intTTxIuction  of  the  food  and  the  beginning  of  secretion,  called  the  latent 
period,  which  lasts  from  four  and  a  half  to  ten  minutes.  With  reference 
to  the  work  of  the  pancreas,  it  was  found  that  in  case  of  ^'hread-jidre^* 
amylolytie  ferment  mainly  was  excreted,  and  that  in  ^^mifh-juice^^  the  fat-^ 
splitting  ferment  predominated,  and  that  the  largest  percentage  of  proteid- 
gptitting  ferment  occurs  in  "milk' juice,"  it  being  less  in  meaU  and  bread' 
juice.  In  prolonged  nourishment  with  meat  the  proteolytic  ferment  in- 
creases progressively,  while  the  amylolytie  ferment  gradually  lessens  in 
aiDoant,  and  rice  versa  in  case  of  a  bread-diet. 

If  a  dog  in  whom  an  cesophagotomy  has  been  performed,  ia  fed  (sham- 
feeding),    an    abundant    amount    of    gastric    juice    will    appear    at    th« 

ic  fistula  in  five  minutes.  There  can  be  no  doubt,  therefore,  but  that 
1H1T0US  influence  plays  a  role  in  this  phenomenon.  After  the  vagus  has 
been  8evi?red  (under  proper  experimental  precautions),  sham-fee Jing  has  no 
longer  any  influence  upon  the  secretion  of  the  gastric  juice.  It  follows,  there^ 
fore,  that  the  vagus  is  a  secreforij  nerve  to  (lie  gastnc  fjlands,  and  hence  it 
is  possible  to  excite  secretion  hy  stimnlation  of  that  nerve.  Secretion  does 
not  set  in  until  after  the  lapse  of  a  latent  period  (fifteen  to  sixty  minutes), 
which  may  be  explained  by  the  probable  simultaneous  stimulation  of  inhib- 
itory fibers.      The  vagus  is  also  the  secreionj  nerve  of  the  pancreas.     It  also 
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supplies  that  organ  with  inhibitory  influences  bv  the  activity  of  inhibitory 
fibres,  which  directly  affect  its  secretion.  The  S3^mpathetic  system  also  car- 
ries vasomotor  constrictor  as  well  as  secretory  fibres  to  the  pancreas. 

An  abundant  secretion  of  saliva  is  effected  through  psychical  influence, 
as  well  as  by  the  introduction  of  various  substances  into  the  mouth.  It 
is  of  interest  to  know  that  in  order  to  stinnilate  salivary  secretion,  the  food 
muBt  be  in  the  dry  state.  A  large  quantity  of  gastric  juice  is  secreted  when 
'^sham-feeding^'  is  instituted,  as  well  as  when  t!ie  animal  is  tempted  with 
the  sight  of  meat;  this  phenomenon  is  attributable  to  the  eager  longing  for 
food  and  the  feeling  of  contentment  when  the  desire  is  satisfied  Cappeiite- 
fuice'*).  On  the  other  hand,  clieudcal  and  mechanical  stiiliulation  of  the 
oral  and  mucous  membranes  fails  to  excite  reflexly  the  secretory  nerves  of 
the  stomach. 

The  appeiiie  is  the  main  and  strongest  stimulant  of  the  secretory 
nerves  of  ike  stomach.  The  psychic  secretion  is  the  normal  commencement 
of  the  secretory  activity  of  the  stomach  in  the  majority  of  cases.  When 
dogs  were  fed  with  about  100  grammes  of  meat  at  intervals  of  one  and  a 
half  hours,  it  was  obser\^ed  that  the  act  of  ingestion  was  accompanied  every 
time  by  an  increase  in  the  digestive  power  anti  the  quantity  of  the  gastric 
juice.  If  meat  be  given  per  os  to  dogs  which  possess,  besides  tlie  fistula 
of  the  sn^all  resected  stomach,  a  second  fistula  of  the  larger  stomach,  it  will 
soon  pass  out  through  the  latter:  the  gastric  juice  will  then  be  found  to  be 
identical,  both  in  regard  to  the  <]uality  as  well  as  quantity,  with  that  of 
sham-feeding.  Xo  secretion  follows  the  direct  introduction  of  bread  or 
boiled  egg-albumen  through  the  fistula  into  the  larger  stomach*  although 
it  does  occur  after  the  introduction  of  meat.  The  juice  is,  however, 
delayed  in  appearance  (fifteen  to  forty-five  minutes,  instead  of  six  to  ten 
minutes)  ;  it  is  present  in  very  minute  quantities  during  the  first  hour  (*^ 
to  5  cubic  centimetres,  instead  of  12  to  15  cubic  centimetres),  and  possesses 
a  vQTy  low  digestive  power.  If  about  100  grammes  of  meat  are  introduced 
directly  into  the  stomachs  of  two  dogs  each,  one  of  which  is  subjected  to 
active  sham-feeding,  it  will  he  found  at  the  end  of  one  and  a  half  hours 
that  the  weight  of  the  meat  will  have  been  reduced  30  grammes  in  the  dog 
subjected  to  sham -fee  ding,  and  only  6  grammes  in  t!ie  other  dog.  The 
normal  secretory  curve  rejiresents  a  summation  curve  which  is  composed  of 
the  curve  of  the  appetite-juice  and  that  of  the  juice  occurring  after  the 
direct  introduction  of  meat.  The  stomach  can  be  stimulated  directly  only 
specifically,  and  not  mechanically.  The  glands  may,  however,  become 
active  by  the  mechanical  action  of  the  food  upon  the  gastric  walls,  in  com- 
bination with  the  effect  of  desire  f*^r  food. 

If  food  is  introduced  into  the  stomach  of  a  dog  by  means  of  a  tube,  or, 
better,  through  a  fistula,  the  following  phenomena  will  be  noted :  Water  is 
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a  diemic  stimulant  of  gastric  secretion,  but  only  weakly  bo.  The  ash  con- 
stituents of  meat,  as  well  as  sodium  chloride,  soda,  and  hydrochloric  acid, 
are  wholly  inefficient;  indeed,  soda  may  have  an  inliibitory  action.  Fluid 
egg'ftlbumen,  pure  peptone,  and  the  products  of  digestion  whicli  were 
abtaineil  of  the  action  of  strong  and  pure  ga^stric  juice  upon  raw  fibrine, 
do  not  excite  secretion.  Meat-brothB,  meat-jiiicei?,  and  solutions  of  meat- 
extracts  are  energetic  stimulants  of  the  gastric  secretion.  Starch,  grape- 
.  and  cane-sugar  possess  uo  influence.  On  the  other  hand,  a  comhi' 
■n  of  starch-paste  and  meat-extract  doubles  the  quantity  of  the  secre- 
tiOiQ,  Fats  do  not  stimulate  secretion.  After  the  stomach  has  once 
secrete  juice  which  possesses  the  power  to  digest  food,  products  are  formed 
in  the  digestion  of  bread  and  ogg  foods  which  increase  the  digestive  strength 
of  the  juice.  The  high  digestive  power  claimed  for  ^Hj read-juice"  is  truly 
ble.  and  Is  accounted  for  by  the  amalgamation  of  the  albumen  witli 
h  in  the  bread.  Fat,  when  introduced  into  the  stomach  with  other 
■rticlee  of  food,  limits  secretion.  When  fat  is  directly  introduced  into  the 
stom&ch  it  inhibits,  both  quantitatively  and  qualitatively,  the  juice  secreted 
during  '*eham-f ceding.'*  The  whole  secretory  activity  of  the  titoniach  is 
therefore  nervous  and  (excepting  the  psychical  BBcretion)  reflex  in  origin, 
Gnstric  secretion  cannot  be  stimulated  reflexly  by  way  of  the  rcftura, 
sU though  such  an  effect  may  be  obtained  through  the  small  intestines. 

Hence  we  see  that  in  the  large  majority  of  cases  gastric  digestion 
t»egins  with  an  active  ceotra]  (automatic)  stimulation  of  the  secretory  and 
tn:»phic  fibres  of  the  glands  of  the  stomach  ("appetite-juice*').  After  an 
interval  of  more  or  less  time  following  the  ingestion  of  food,  reflex  stimula- 
begins  in  the  stomach,  while  the  automatic,  psychical  stimulation 
ually  disappears.  When  meat  is  introduced  into  the  stomach,  the  cen- 
tre for  the  secretory  fibres  is  energetically  stimulated  (copious  secretion) 
reflexly  througli  the  enrl-apparatus  in  the  Rtomach :  when  bread  is  ingested, 
the  trophic  fibre*i  are  markedly  stimulated  through  the  end-apparatus  (high 
digt*stive  power). 

We  note,  with  reference  to  normnl  stimulation  of  the  innervation 
apparatus  of  the  pancreas,  that  acids  jxissess  the  greatest  power  for  Btimu- 
Ution  of  that  organ.  Hydrochloric,  phosphoric,  citric,  lactic,  and  acetic 
acids  are  all  equally  efl'ective  In  this  respect,  and  when  they  are  introduced 
into  the  stomach,  pancreatic  juice  is  secreted  in  from  two  to  two  and  a  half 
rainntes.  Pepper,  mustard,  etc.,  are  inefTectual.  Solutions  of  sugar,  pep- 
and  albumen,  when  introduced  into  the  stomjieh,  do  not  affect  the 
ion  of  the  pancreatic  juice  unlefl?  they  possess  nn  acid  reaction ;  neu- 
tralisation of  the  latter  causes  inhibition  of  that  secretion.  Pancreatic 
P^^retion  boeomes  active  only  when  the  acirls  pass  from  tlie  etomach  into  the 
inodcmtm,    from  which  point  the  pancreas  is  stimulated  reflexlv.     If  en- 
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trance  into  the  duodenum  is  impo^isible,  no  pancreatic  secretion  can  be 
excited  by  way  of  the  stomach,  nor  is  it  possible  to  stimulate  tliat  glaod  by 
way  of  the  rectum.  Accordingly,  the  secretion  of  the  pancreatic  juice 
always  follows  the  entraDce  of  the  acid  chyme  into  the  duodenum.  The 
pancreatic  juice,  which  flows  upon  the  appearance  of  acid  solutions  in  the 
duodenum,  possesses  a  maximal  percentage  of  inorganic  conatituents  and 
only  an  insignificant  amount  of  organic  material.  The  pancreatic  juice 
itself,  and  also  its  ash,  are  highly  alkaline.  Starch  does  not  excite  tlie 
secretion  of  pancreatic  juice,  but  it  causes  an  increase  in  the  amy lo lytic 
ferment  which  that  secretion  contains.  Fat  is  a  true  stimulant  of  pan- 
creatic secretion,  and  increases  its  fat-sph*tting  ferment-  The  secretion  of 
the  pancreatic  juice  does  not  cease  during  sleep.  Although  psychical  stimu- 
lation of  pancreatic  secretion  may  exist,  yet  it  playa  a  very  unimportant 
part.  Water  is  an  independent  stimulant  of  the  pancreatic  juice.  The 
meat-extracts  act  only  by  means  of  the  w^ater  they  contain.  Solutions  of 
the  alkalies,  including  both  the  salts  and  metals,  possess  an  inhibitory  influ- 
ence upon  the  process;  likewise  solutions  of  siij2:ar.  The  gastric  juice  of 
the  fundus  is  characterised  by  a  powerful  mineral  acid — hydrochloric  acid 
—as  well  as  three  enzymes. 


I.     Hydrochloric  Acid. 

The  percentajfrc  of  liydrochloric  acid  in  human  gastric  juice  varies  from 
0,1  to  0.22  per  cent.,  but  in  dogs  it  may  reach  (13  per  cent  or  even  higher.* 

Schmidt  (1847)  was  the  first  to  determine  analytically  the  presence  of 
hydrochloric  acid  in  the  gastric  juice.  After  determining  the  total  amount 
of  bases  present  (potassium,  sodium,  calcium^  magnesium,  iron  oxide,  and 
ammonia)  and  the  quantity  of  chlorine,  it  was  found,  after  saturation  of  the 
bases  with  hydrochloric  acid,  that  a  certain  amount  of  chlorine  remained 
unaccounted  for.  This  represented  from  2.5  to  5  grammes  of  hydrochloric 
acid  to  a  litre.  The  same  result  was  obtained  by  means  of  titration  w^ith 
lime  and  baryta-water.  The  ahove-mentioncd  percentage  of  hydrochloric 
acid  is  not  reached  until  at  the  height  of  digestion ;  at  the  commencement 
and  end  of  digestion  this  percentage  is  markedly  diminished. 

Hydrochloric  acid  acts  in  six  different  ways,  all  of  which  are  of  great 
importance  to  the  normal  process  of  digestion. 

1.  Hydrochloric  acid  in  the  stomach  is  antizymoiic  and  antiseptic,  inas- 
much as  it  prevents  abnormal  fermentation  and  destroys  pathogenic  organ- 


*  Schoumow-Simanovski  (Archiv  ftir  experimentelle  Pathologie  unci  Pharnia- 
kologic,  1894,  Bel.  33)  found  an  acid  degree  of  4.6  to  5.8  per  Tiiille  in  pure,  im- 
mixed  gastric  juico  of  dogs. 
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(Koch,»^  Falk,«*  Frank,"  Wegener,"'*  Miller,**  Maefadyen,"  Strausg 
and  WuTtz,"  Kurloff  and  Wagner,"  Kast/"  H.  Hamburger,***  and  others) 
which  enter  tlie  stomach  with  the  ingesta  or  hy  other  means.  This  antiseptic 
tction  is  not  limited  to  the  stomach,  for  it  continues  effective  in  the  duo- 
denum and  perhaps  also  in  more  distant  sections  of  the  intestines.  A  few 
iDTc^tigratorS;  amongst  them  B.  Bimge,^^  have  gone  to  the  extreme  of  at- 
tribnting  to  this  antizymotic  action  of  the  hydrochloric  acid  the  chief  func- 
tioti  of  the  stomach,  which  is,  of  course,  obviously  exaggerated. 

?,  HydrncUoric  acid  has  the  property  of  converting  the  inactive  pro- 
taofmes  of  the  stomach  (pepsinogen,  rennin-zjTiiogen)  into  active  enzymes 
m  «  short  time  (according  to  Langlcy,  in  one  minute),  and  to  large  extent, 

3.  Hydrochloric  acid  is  probably  also  of  iniportance  in  regulating  peri- 
ftaists.     It  appears,  however,  that  in  the  absence  ai  hydrochloric  acid  the 

effect  is  obtained  through  the  activity  of  regulatory  centres. 

4.  Hydrochloric  acid,  in  conjunction  with  pepsine,  converts  albuminoid 
bodies  into  peptones,  gelatine  into  gelatine-peptones  (peptone  de  colle),  and 

|ela«tine  into  elastine-peptones.     Pepsine,  is,  however,  the  essential  element 
process,  for  hydrochloric  acid  may  be  replaced  to  a  certain  extent  hy 
acids  (nitric  acid,  phosphoric  acid,  oxalic  acid,  sulphuric  acid,  lactic 
add,  butyric  acid,  etc.), 

5.  Hydrochloric  acid  converts  cane-sugar  into  invert  sngar  (dextrose 
and  b^Tulose).  Hydrochloric  acid  shares  this  property  with  a  number  of 
bacteria,  which  likewise  invert  cane-sugar,  although  they  require  a  longer 
period  of  time. 

6.  Hydrochloric  acid  is  the  chief  stimulant  of  pancreatic  secretion,  as 
vaa  proTen  by  the  experiments  of  Dolinsky"**  and  Walter'^"  (under  Pawlow) 
(flee  page  25).  The  regulation  of  the  pancreatic  secretion  depends  upon 
the  acidity  of  the  gastric  contents  and  u|kvu  their  passage  into  the  duodenum 


Koch,  Mittheihingen  aus  dem  Kaiserlkhen  GeauadhGitaamt,  1881  and  1884. 

Falk.  Virchow'8  Archiv,  1S83,  BU.  »3. 

Frank,  Deutsche  ruedicinisflip  Woehenst'hrift,  1884,  No.  20. 

Wegener,  Ftittening^tiibprkuloHf,  Freiburg,  1886. 

Milter,  Deutsche  roedicinische  Wochenaclirift,  1885,  No.  49;   1880,  No.  8. 

Macfadyen,  Journal  of  Anatomy  and  Physiology,  1887,  Bd.  2L 

Strausa  et  Wiirtz,  Archivii*  de  il^deeine  pxpfTi  men  talc,  1889,  Bd.  1,  No,  3. 

Kruioff  and  Wagner,  Wrntsch,  188^,  No.  42  und  43. 

Kmgt^  Festachrift  zur  ErdflTnung  des  neu^n  Krankenhauaes  zu  Hamburg-Eppen- 

dorf,  1889. 
H-  Hamburger,  Centrnlblatt  fi!r  klinigelio  Medicin,  1890,  No.  42. 
Bung?.  Lehrbuch  der  physiolopischen  nnd  pathologischen  Cheraie,  Leipzig,  1887. 
DolinAky,  Tnaiig.-Di»a..  Petersburg,  1894;  Ref.  nach  Malay's  Jabr<^Rbericht^  Bd, 

24.  r^sp.  2t>. 
Walter,  Inaug.-Disa.,  Petersburg,  1897;  Ref.  nach  Maly'a  Jahresbericht,  Bd.  24, 

mp,  29. 
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at  regular  intervals  of  time.  It  is  furthermore  worthy  of  note  that  secre- 
tion  of  the  pancreas  is  brought  about  reilexly  only  by  uucorabincd  hydro- 
chloric acid.  Henec  it  is  probable  that  the  Yar}4ng  affinity  of  foodstiiSs  to 
hydrochloric  acid  is  a  factor  of  great  influence  upon  the  course  and  quantity 
of  pancreatic  secretion. 


Theories  of  Jlydrochlonc  Add  Secretion. 
Many  theories  have  been  offered  in  explanation  of  the  secretion 
hyrlrochloric  acid.  The  hypothesis  of  Maly  is  the  most  acceptable.  Accord- 
ing to  tJiat  author,  the  blood  is  a  fluid,  alkaline  in  leactiim,  wliich  ia,  how- 
ever, derived  from  the  presence  of  two  acid  salts,  bicarbonate  of  sodium 
(NaHCO^)  and  difiodium  phosphate  (Xa.HPOJ.  The  blood  contains  an 
excess  of  carbonic  acid,  which,  acting  upon  the  disodium  phosphate,  produces 
monoBodium  pliosphate,  according  to  the  following  equation:— 

Ka,HPO,  +  CO,  +  H^O  =  NaHCO,  +  NaH.PO, 
The  presence  of  sodinm  chloride  (or  calcium  chloride)  causes  hydro- 
chloric acid  to  be  set  free,  as  follows: — 

NaH.PO^  +  NaCl  ^  Na.HPO,  +  HCl 
This  acid,  however,  poBsesses  a  higher  diffusive  power  than  any  other 
lioid,  and  it  is  then  only  necessary  to  assume,  in  order  to  account  for  the 
Beparatton  of  hydrochloric  acid,  that  the  gastric  glands  act  as  diffusion- 
apparatus.  Many  objections  have  been  raised  against  this  theory  offered  by 
Maly.  hot  too  much  space  won  hi  be  required  to  discuss  them  here. 

More  recently  a  different  theory  was  promulgated  by  H,  Kdppe,*°  in 
which  he  attributes  the  formation  of  hydrochloric  acid  to  the  gastric  con- 
tents themselves,  that  is,  the  chlorides  they  contain.  Sodium  chloride  in 
the  stomach  is,  namely,  separated  into  sodiiun  and  chlorine  ions ;  the  walls 
of  the  stomach  are  permeable  to  the  former,  but  not  to  the  latter.  Hydro- 
gen ions,  due  to  dissociation  of  the  water,  pass  from  theblood  into  the  stom- 
ach. Accordingly,  tlie  stomach  contains  chlorine  inns  and  hydrogen  ions, 
the  eonstitucnts  of  free  hydrochloric  acid.  Thi,«^  theory  has  also  met  with 
many  objections,  foremost  of  which  are  the  above  experiments  of  Pawlow, 
who  showed  that  a  blind  gastric  ponch.  opening  ex'temally.  and  wliich  is  free 
of  food,  secretes  hydrochloric  acid  reflexly.  Koppe's  theory  is  furthermore 
contradicted  by  the  investigations  of  Wesener.*^  The  latter  demonstrated 
that  a  fasting  stomach,  which  has  been  wtished  out  and  is  free  of  chlorine, 
may  show  the  presence  of  hydrochloric  acid  secretion^  when  stimulated 
mechanically  with  Turck's  gj^romelej  this  does  not  occur  when  a  physiologic 

*«  n.  Ktippp,  PflUger'a  Arc-hiv.  l^m,  Bd.  62,  S.  567. 
«  Wesener,  PHilgcrV  Arrhiv,  iH^lfl.  Rd.  77,  S.  483. 
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rtmal  salt  solution  is  mtroiiuced.  We  are  therefore  compelled,  for  tbe 
|>reseiity  to  look  upon  the  secretion  of  hydrochloric  acid  as  a  specific  func- 
tjog  of  tbe  gastric  glands. 


p 


2. 


Pepsinogen  and  Pepsine. 

Pepsine  converts  aJbimiinoid  bodies,  in  the  preeence  of  free  hydro- 
chloric acid,  into  peptones,  and  deprives  gelatine  of  its  property  of  forming 
a  jelly,  converting  it  into  gelatine-peptone*  No  other  mineral  acid»  still 
leu  the  organic  acids,  gives  in  crunbination  with  pepsine  similar  or  better 
digestive  reeults  than  pepsine-hydrochlorie  acid.  Tliis  seems  to  be  due  to 
the  fact  that  hydrochloric  acid  is  able  to  convert  pepsinogen  into  pepsine 
more  rapidly  and  more  thoroughly.  According  to  the  investigations  of 
liiDgley  and  Edkins,*^  as  well  as  of  Podwysi^otzki"'^  and  Herxen,"**  the  8ecre- 
tian  of  the  glands  of  the  fundus  consists  only  in  the  production  of  the  in- 
Mtive  pfToenzyme. 

This  is  characterised  not  only  by  its  rapid  conversion  into  pepsine  by 
meanB  of  hydrochloric  acid,  but  also  by  its  relationship  to  sodium  carbonate 
and  earbonic  acid.  The  former  destroys  pepsine  within  a  few  minutes,  and 
the  latter  destro^'s  pepsinogen  quickly,  while  pepsine  is  extinguished  by 
more  slowly.  In  general,  pepsinogen  posaessea  a  high  power  of  resistance 
is  rarely  completely  dr»stroyed,  even  in  marked  changes  in  the  gastric 

,  in  catarrh,  and  even  in  gastric  cancer. 

Tbe  peptones,  which  are  the  products  of  the  activity  of  pepsine  and 

jrdpochlorie  acid,  present  certain  important  practical  properties.    The  con- 

teraion  of  albuminous  bodies  and  gelatine  substances  proceeds,  as  in  case 

f  starch,  not  at  once,  but  in  stages.    It  is  a  difficult  matter  to  determine 

y  the  intermediate  products,  since  we  have  to  deal  with  a  '^series  in 

n/*  during  which  their  composition  fluctuates  every  moment.     One 

IT,  bowerer,  isolate  several  fairly  definite  chemical  combinations  from 

complicated  albuminous  mixture,  from  the  presence  of  which  (see  exani- 

ination  of  gastric  cointents)  certain  conclusions  may  be  drawn.     The  first 

oombination  which  arises  is  acid-alhumen,  also  called  syntonin.    It  repre- 

fients  simply  a  more  or  less  close  union  between  albumen  and  acid.    S}Titonin 

hi8  the  property  of  remaining  in  solution  in  the  presence  of  acids  and  alka- 

but  it  is  precipitated  in  a  neutral  reaction  (therefore  it  is  also  called 

traliaaHon  precipitate).     Continuation  of  activity  of  the  gastric  juice 

mdtices  next  the  fonnation,  principally,  of  album oses,  while  true  pep- 


ii>«. 


JUngley  and  Edkins,  .Journal  of  Physiology,  1886.  Bd.  7,  S.  371  415. 
P6dw7SBOUki,  Pflllger's  Archiv.  IftSfi,  lid,  W,  S.  02-71, 

r«mi>,   Afinali  di  chim.  e  di  fRrroiiP,,  Bd.   8,  S.  302;   Ref.  nach  >taly^a  Jali- 

raberichte  ftir  Thierchemie,  1888,  Bd.  IS,  S.  193. 
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tones,  as  UDderstood  by  Kiihne»   (so-called  ainphopeptones)    are  produced 
only  in  minute  quantities. 

The  more  recent  ini'estigatioiiB  of  KUhnc  and  Chittenden",  Weni^,  R.  Neu* 
meifitcr,*^  and  others  have  considerably  changed  our  earlier  views  on  the  gradual 
conversion  of  albuiiieu  under  the  jrifluence  of  the  gastric  juice.  According  io  their 
flndinga,  two  dilTerent  albumoaes  ( hitlierto  designated  as  propeptone  or  hernial' 
buniose)  arise  from  synt^nin,  namely,  protalbumose  and  lieteroalbumose. 

Each  of  these  alhiunoses  is  converted  into  a  deuteronlhuraose,  the  properties  of 
which,  however,  differ  from  each  other  only  slightly.  Not  until  these  deuteroal- 
buraosea  undergo  further  conversion  true  peptone  is  formed.  In  order  to  make  these 
relationahips  clearer  the  following  schema  is  offered: 


Native  albumen 

I 
Svntonin 


Protalbumose 


Heteroalbumose 


Deuteroal  bumoite 


Peptone 


Deuteroal  bumose 

I 
Peptone 


Reactions  of  Alhimoses  and  Peptones. 

The  tenn  '^aJhumoses*'  was  formerly  employed  tx>  f^esignate  albuminous 
which  do  not  coa^late  on  boiling.  Of  thege,  special  attention  was 
pmd  to  heraialbumoBe,  which  is  precipitated  in  a  cold  acetic  acid  solution  by 
saturation  with  sodium  chloride^  and  which  is  dissolved  by  heat.  The 
same  reaction  followed  also  the  superaddition  of  nitric  acid.  Hemialbu- 
mo&e  was  also  precipitated  from  a  solution  by  the  addition  of  acetic  acid 
and  potassium  ferroeyanide,  Tiie  term  '* peptones'  was  formerly  employed 
to  indicate  such  albuniinoue  bodies  as  were  easily  soluble  in  water  and  not 
coagulahle  Ijy  heat,  and  wliich,  contrar}^  to  hemialbumoses,  were  precipi- 
tated from  their  Rolntions  neither  by  nitric  acid,  nor  by  neutral  salts  and 
acids,  nor  by  acetic  acid  and  potassium  ferroeyanide.  The  following  char- 
acteristics were  formerly  ascribed  to  peptones  and  albumoses:  they  yield 
all  tlie  colour-reactions  of  albumen,  especially  the  l»Hiret  test,  which,  liow- 
ever,  contrary  to  albumen,  give  a  purple  shade.     They  are  precipitated  by 


*6  Kuhne  and  Chittenden,  Zeitschrift  ftlr  Biologic.   1RS3,  N.  F.   Rd.   1,   S.   159; 

t'ftiU,  1884.  Bd.  2,  S,  11;  tfciU,  188fl.  Bd.  4,  S.  42,^.     W.  Kflhne,  Verhandlungen 

des  naturhistorischen  Vereins  m  Heidelberg,  1886,  N.  F.  Bd.  3,  S.  286;  Zeit- 
♦  schrift  for  Biologic,  lSfl3,  N.  F.  Bd.  11,  B.  1. 
**  Wi-nz,  Zeitsdirift  ftlr  Biologic,  1886,  N.  F.  Bd.  4»  8.  11. 
"  R.  Neumeiater,  Zeitachrift  filr  Biologie.  1R87,  N.  F.  ii,  S,  Mix  fnrthermore,  1888. 

Bd.  6,  S,  2*17»    Comjwire  also  thia  author's  text-book  on  physiologic  chemistry, 

1803,  S.  182  et  avq. 
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dacal  solution  of  the  subacetate  of  lead»  perchloride  of  mercury, 
>hol,  tAHDic  acid,  phospliotimgstic  and  phosplio-rnolybdie  acids,  hydrar- 
gyro-iodide  of  potassiiun,  and  hydrochloric  acid,  and  finally  picric 
4icicl.  AUmmoees  and  peptones  are  furthermore  mure  diffugibie  than  the 
iLative  albumens,  a  property  which  increases  with  the  amount  of  peptone 
contained. 

Keoently  tlic  experiences  of  He}Tisius  and  Kiilme  have  led  to  the  em- 
ployment of  ammonium  sulphate*  as  a  means  of  separating  albumo^es  from 
peptones. 

The  products  of  digestion  which  are  precipitated  by  ammonium  sul- 
phate in  euhstance  are  termed  albumoses,  whereas  tliose  which  bocimie  dis- 
eolTed  are,  on  the  other  hand,  true  peptones.  With  reference  to  the  reac- 
tions of  the  individual  albumoses,  it  may  be  stated^  as  a  rule,  that  the  more 
advanced  the  digestion  of  albuniinous  bodies,  the  more  dilBcult  is  the  pre- 
cipitation of  albumoees  by  means  of  chemical  agents. 

Individuallj,  the  various  prcKliictA  of  digestion  are  diatinguiali(>d|  according  to 
Nettineister,  by  the  following  reactions:  — 

The  primary  albumoses  may  be*  prtM?i^itutc;d  from  neutral  aohitiona  by  means 
of  Bodium  chloride,  whereas  a  neutral  Hohition  of  dcuteroalhumose^  remains  clear, 
and  a  precipitation  ensues  only  upon  the  addition  of  an  acid.  Nitric  acid  pre- 
ripitate^  protoalbumo!*e  and  lietoroalbumosp  without  the  prcHOOce  of  Balls;  the 
deuteroalbumoses  are,  however,  not  at  fill  precipitated  thus,  or  only  in  the  presence 
of  aaliet,  und  then  only  to  a  slijelit  extent.  Potas*siiun  fcrrooyanide  «nd  acetic  itrid, 
excesA  of  picric  acid,  as  well  ns  a  neutral  solution  of  copper  Bulphate,  precipitate 
the  primjir>'  albumoses  with  only  a  little  more  difllculty  than  the  albumens-,  the 
i<*roalbiitnoses  are^  on  the  other  hand,  precipitated  by  acetic  acid  and  potassium 
njde  only  after  long  standing,  and  pure  dcuteroalbumose  is  not  at  all  pre- 
tilted  by  copper  sulphate. 

Thf  trur  jM'pton*'^  form  honey-coloured  amorphous  powders,  which  are  extraordi- 
narily  hyjjrrosoopical  and  possess  a  nauseating:  nnd  bitter  taj^te.  The  addition  of  a 
little  water  causes  them  to  siaz-le  loudly,  like  anhydrous  phosphoric  acid,  with 
evolution  of  considerable  heat.  Peptones  are  disting^iiNbed  from  albumoses  by  the 
following  reaetionR:  they  are  wholly  indifferent  to  saturation  with  neutral  salts 
and  art-  mt>re  easily  diffusible  than  the  albnmoses.  The  majority  of  the  precipitating 
agkiits  of  the  albuminous  liodies  and  the  albumoses  (nitric  acid  with  or  without  com- 
mon salt,  acetic  aeid  and  potassium  ferroeyanide,  excess  of  picric  acid,  tricbloraretic 
ttdd,  hydrargyro-iodide  of  pota.^«ium  and  hydrochloric  acid)  remain  ineiTectual  in 
iMe  of  fueptones,  Tliese  are  only  prwipitated  by  absolute  alcohol,  tiinnic  acid,  phos- 
pbotungiitic  aeid,  and  perchloride  of  mercury. 

The  above-mentioned  reactions  refer  only  to  tbc  albuuiose?  of  librine, 
although  other  nlbuTuinous  bodies  show  analogous  resnlts. 


•According  to  K^mer  and  E.  Zaii2,  Einc  sulphate  may  also  be  used  for  this 
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KQlmc's  fichema  of  the  formation  of  albumoses  ha?j  recently  met  witli  rauch 
opposition  ( FlaniburgK^r,  Morochowetz,  Umber,  Alexantipr,  E.  Zunx,  and  others). 
The  elementary  form  of  deuteroftlbumoses  has  been  strongly  disputed. 

Hydrochloric  acid  and  pepsine  must  bear  a  definite  ndatiousliip  to  each 
other  as  regards  the  amount  present,  ix.,  the  acid  must  not  become  exces- 
jively  higli  in  proportion  to  the  quantity  of  tlie  pepsine.  The  right  amount 
%f  the  acid  equals  Q/-i5  per  cent,  (according  to  the  investigation  on  natural 
gastric  juice  by  Dr.  Trzebinski  in  my  laboratory)  ;  hif^her  and  lower 
percentages  of  hydrochloric  acid  retard  albuminoid  digestion. 


Quaniiiative  Esiinmiion  of  Fepsine. 

Various  methods  may  be  resorted  to  for  the  quantitative  estimation 
of  pepsine.  Those  suggested  by  Briicke,  Griitzner,  Mett,  and  Schiitz  are 
recommended  as  most  useful  for  physiologic  purposes. 

1*  Method  of  Brikke.*^  A  sufficient  amount  of  hydrochloric  acid  is 
added  to  each  solution  to  be  compared,  until  1  per  mille  of  that  acid  is 
present.  At  the  same  time  an  aqueous  solution  of  hydrochloric  acid  of  the 
same  strengtii  is  prepared.  The  first  digestive  mixture  to  be  tested  is  then 
diluted  one-half,  one-third,  one-fourth,  one-eighth,  etc.,  with  the  1  per  mille 
aqueous  solution  of  hydrochloric  acid.  The  second  d»ge.stive  mixture  is 
treated  in  the  same  manner.  A  flocculus  of  fibrin  is  now  placed  in  each  of 
the  diluted  fluids.  By  comparing  the  digestion  nf  the  iilirsne  in  the  different 
siolutions,  useful  figures  may  be  obtaineJ,  which  will  e.x]>res8  the  rciaiive 
amount  of  pepsine  present.  If,  for  example,  we  designate  the  solutions  to  be 
compared  as  A  and  B,  and  find  that  one-half  of  .1  corresponds  to  the  diges- 
tive fluid  B,  it  may  be  concluded  tiiat  A  contains  twice  as  much  pepsine  as  B, 

2.  Method  of  GriifznerJ^  This  is  a  calorimetrie  method,  and  depends 
upon  tlie  comparative  estiiiudion  of  the  colour-intensity  of  carmine  fibrine,* 
after  being  acted  upon  by  solutions  of  pepsine.  For  purposes  of  comparison 
a  scale  of  colours,  consisting  of  ten  grades,  is  employed.  These  consist  of 
solutions  of  carmine  in  the  proportion  of  UKi)  of  w^ater  to  O.l  glycerine- 
carmine,  19.8  water,  and  0.2  glycerine  carmine,  etc. 

3.  Method  of  MetL''°  Egg-albumen  is  drawn  into  a  narrow  glass  tube 
(diameter  of  1  to  3  millimetres)  and  coagulated  at  a  temperature  of  95°  C. 
After  cooling,  the  glass  tulie  is  cut  into  small  sections  (about  3  to  5  centi- 
metres long).    Two  of  tliese  arc  placed  in  each  glass  beaker  containing  the 

*  Cftrmine  fibrinc  ia   prepare*!,  aemrding  to  Orfltznor,  by   placing  fibrine   for 
twenty  hours  in  an  nmnioniafiil  solution  of  carmine.     It  is*  then  washed  and  plawd 
in  &  dilute  solution  of  hydro^^hlnnV  acid  until  it  hfsH>mefl  swollen. 
'I*  Briirke,  8it3ningsbcricht<*  dpr  \Vit*nc'r  Akitdfmip.  Rd,  37,  R.  13 L 
♦•Griitzner,  Archiv  ftlr  die  geaammte  Physiologies  1S74,  Bd.  8,  S.  452. 
^  Samojioff,  Archive  dea  Bciences  bioIogique«»  Bd.  2,  S.  698-729. 
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[d-and-pepsiBC  enltition.  Tlie  beaker  is  theu  set  in  a  thermostiit  at  a  tem- 
itijre  of  3i  to  4ii°  C.  for  ten  iwurs.  A  milliuietre  rule  is  then  placed 
lei  to  the  small  tul>cs,  and  tlie  length  of  the  piirtially-digested  columna 
fUnien  is  meaj^ured  with  the  aid  of  a  low-power  microrieoiJe.  The 
lent  obtained  bv  subtraeting  the  length  of  the  partially  digested 
jcjlumns  of  egg-alb\imen  from  the  original  length,  expressed  in  millimetres, 
the  peptonising  strength  of  the  digestive  llnid^. 
'4.  As  has  b»?en  shown  by  E.  Schiitz,**  and  confirmed  by  Boriasow" 
end  Huppert,"*  the  relatiTe  amount  of  pep&ioe  may,  for  physiological  pur- 
poeeSy  be  estinmttKi  from  the  quantity  of  resulting  albumones.  The  resulting 
pmducts  of  peptic  digestion  are  proportionate  in  amount,  all  other  things 
ei}ual,  and  within  certain  Hniits,  to  the  s{|nare  root  of  the  relative 
it  of  pepsine,  (Schiitz-Boris&ow's  law.)  Thus,  for  example,  if  in 
(xmjpari.^ons,  2  millimetres  of  egg-albumen  were  dissolved  in  the  one 
if  and  3  millimetres  in  the  otlier,  the  amount  of  pepsine  wouhl  ivpreseut 
ll*e  projKirtion  of  4  : 1).  Beyond  a  certain  degree  of  eoncentration  this  law 
«loes  not  hohl  true.  See  Chapter  Yl  for  the  rpmntitative  estimation  of  pcp- 
le  in  die  gastric  eontentt?  for  flirtgnostie  purj>o>es. 


3.     Renfiin-Zymogen  and  Rennin-Ferment, 

( Iwib-zymo^t^n  and  Lab-fernu'nt, ) 

The  normal  human  etoniarh  eontiiins,  even  froui  the  earliest  childhood 

in  (Leo),  an  enzyme  which  has  the  property  of  coagidating  milk  in  neutral 

tlntioD,  Le,,  to  precipitate  its  caseine.     Credit  is  due  to  ihe  famtnis  Swedish 

►hysiologist,  [lairimarstcu"*  (1872),  for  having  diFCOvered  and  studied  in 

itest  detail  the  rennin-ferment.     It  was  stuilied  in  man  tirnt  by  Schum- 

lmr]p,'*  and   then  by   my^elf,^*   Kaudnitz/*^    (in   sucklings),   Klemperer,^* 

lohoBon/*  C  RoaenthaL"^  Leo,'*-  Arthus  and  Fag*V,'*-  and  others,  in  the 

['Ii'^llh}*  and  sick.     My  investigations  in  healthy  persons,  which  were  con- 


E.  SebUtz,  Zeit^'hr.  f.  phyni**!.  Cliemie.  1885,  IM.  »,  8.  577. 

llorisHow»  Inaujf.-l)isH.»  Fpterr^btirg*  1H9!. 

E.  8chQtz  and  Hupjwrt,  PflUKer's  Art-hiv.  1900.  Bd.  80,  S.  470'52«. 

!I*romar»ten,  Cpsata  I^ifkareforening!*  Forluimllin^'r,  1S72,  B<l.  2. 

S^-hTimbiirp,  Virc-lum's  Areliiv,  1MS4,  Bd.  07.  S.  ±m. 

Boas.  Centnilbhitt  f.  d.  mo<l.  Wiasenschiifteii,  18«7,  No.  23;   Zeiischv.   f.  kJin. 

Mpd„  18«H,  Bd.   14.  S.  240  271). 
Ri)iidiilt£«  PrngPT  ni**d.  Wtxdnni'^j-hnft.  1887.  Xo.  24. 
KiempiTcr.  Zeitschr.  f.  klin.  Mtnl.,  IHHS,  B<1.  H,  S.  280. 
John*«»n,  tfeM/,  H.  240. 

C.  RemeniUaL  B*»rliin»r  klin.  Wodiensi-hrift,  iSKfi,  No.  45. 
Lev.  Berliner  klin.  Wochonschrift.  1888,  No.  49. 

\rthi»«i  and  Viigi^»,  ('•o(ix|>t«''9  rpndns  hebdoinadaireR  defl  st^ances  de  la  socif't^  d« 
Biologie,  IH91,  13  FOv.,  S,  131. 
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firiHeLl  in  all  oss^oTilial  poiots  by  0,  Kosenthal,  showed  thnt  the  renoin-fCT^ 
tnvnt  appears  siinultaiieoubiy  with  hjdrodiloric  acid,  and  then  increaaa 
parallel  to  the  increase  of  that  acid,  and  lessens  in  amount  as  the  acid  dimin- 
ishes. Like  pepaine^  lab-fernienl  also  possesses  a  previous  stage  known  as 
iab-zi/nwgen,  which,  when  treiitfd  with  acids,  is  rapidly  convertt*d  into  lab- 
cnzjTiie;  hydrochloric  acid  and  sulphuric  acid  act  most  rapidly,  then  follows 
nitric  acid,  and  next  oxalic  and  phosphoric  acids.  Lactic  acid  is  much 
weaker  in  action,  while  acetic  acid  is  the  weakest  (Ixircher''^).  Itenoiu- 
enzyme  shares,  furthermore,  with  pepsine  the  peculiarity  of  be'ng  destroyccl 
by  alkalies  even  in  weak  concentration,  whereas  rennin-zymo^en,  like  pe[j- 
sinogen,  remains  practically  unalTected  by  them.  On  the  other  hand,  ac- 
cording to  my  investigations  (I.e.)  rcunin-enzpne  is  not  at  all  atfected  by 
pepsine^  saliva,  or  fat,  and  only  hy  bile  in  so  far  that  it  deprives  the  gastric 
juice  of  a  jwrtion  of  its  acid  and  thus  interferes  in  the  conversion  of  pro- 
enzymes into  active  enzymes.  Rennin  may  he  totally  destroyed  in  a 
strongly  active  infusion  of  pure  gastric  mucous  membrane  mixed  with  ^ 
per  cent,  bydrochtoric  acid,  by  beating  it  tit  a  temperature  of  :n  to  ¥\^  C. 
for  forty-eight  hours,  wliereas  pepsine  reiuainis  intact.  'r*>  what  extent 
this  fact  will  hold  true  for  luuuan  gastric  contents  has  not  yet  been  deter- 
mined. 

The  test  for  (he  renniri' ferment  is  made  in  the  following  simple  man- 
ner: equal  amnimts  nf  exactly  neutralised  gastric  juice  or  gastric  contents, 
and  boiled  or  unboiled  milk,*  are  mixed  (raw  milk  coaixulates  more  rapidlv 
than  boiled  milk)  and  placed  in  an  incubator  (37°  to  40 '^  (\)  The  presence 
of  the  renniu-fcrnR^nt  is  dcniniistrated  hv  the  ap|)earance,  in  a  short  time 
(ten  to  fifteen  minutes),  without  a  change  in  the  reaction  of  the  mixtnre, 
of  fine  flocculeut  caseine  curds,  which  gradually  tliicken  into  a  caseine  clot. 

Renmn-zijinoffeti  is  tested  for  by  slightly  alkal  ins  sing**  the  gastric  eon- 
tents  with  dilute  potash  or  soda  solution  (whereby  the  reunin-enz;\Tne  is 
destroyed,  but  the  zymogen  remains  unaffected),  and  then  adding  3  to  3 
cubic  centimetres  of  a  l-per-cent.  sohition  of  calcium  chloride.  Tf  rennin- 
K>inogen  is  present,  caseine  curds  develop  shortly  in  a  like  manner  as  in  case 
of  the  rcnnin-enzyme.  Tjorcher  (Lc).  though*  states  that  the  alleged  zymo^ 
gen  action  is  nothing  else  but  rennin-enzyme  wliitli  has  not  been  thoroughly 
destroved  bv  the  alkali. 


•T  rlaim,  contrary  to  Ixkj  (?,r.),  tlmt  the  employni(»nt  of  l>oj!f<!  milk  for  the 
dpt(*«:'tion  of  nmiiin-fcniH'nt  is  jireferiible  to  raw  milk.  Invause  primrtrily  all  biict<eriiil 
(ictioii  isi  preventt?dp  and  sc^t'ctndarilv  tM»e«iiHf  tlii*  nioro  grndiml  coagulation  furnisher 
bi^ltor  rpf^ult?  fls*  til  iin  inen^iist^  nr  dt'CTfiisc*  in   rpTmin. 

*•  An  iniTcnsf^i  ainuunt  of  hydrate  of  |>ota^f?i\im  solution  ahfio  de»troyft  the 
rennin-stymogen. 

•»  Lttrcher,  Pfidgpr'a  Ardiiv,  ]S1>7,  Bd  «J9.  S.  141. 
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We  may,  Lowerer,  safely  exclude  tliis  possibilih^  at  least  in  regard  to 
laa  reDiiin-zyinogen,  in  view  of  tlie  fact  that  I  have  proven  in  my  investi- 
"^pfions  that  Die  true  ferment  wtus  never  present  Birnultaiicously  with  the 
27iiiiOgeii. 

Acording  to  Ivar  Bang"*  the  rennin  of  a  pig's  stomach  Is  not  chymosin, 
mzs  fonuerly  supposed,  but  a  varied  form  of  it,  which  lie  calJed  pararhij- 
The  mucous  membrane  of  the  stomach  of  a  calf,  as  well  as  of  lish, 
eottUuns,  on  tlie  contrarj',  chymosin.  The  rennin-ferment  of  man  is  also 
supposed  to  be  derived  from  parachymosfn,  although  the  investigations  on 
thie  subject  are  not  yet  completed. 

The  c»s4^ntial  differences  between  pnr»ichynioain  and  chymosin  arc,  aceordhig 

lo  B*ng>  Ap,  tuLluws:     Chymosin,  wlieu  trciiUHl  with  0.2  to  0.4  per  cent*  hydrochloric 

»dd.   i»  cotuplutely  destroyed   in  twenty-fuur   to   forty-eight    hourf*;   whereas   pura- 

cbvmo^n.  on  the  contrary,  after  neiitra ligation  with  alkftli,  remains  active  after  an 

cUp>*r  of  (-ven  tv\ict;  the  aliove  tiniej  and  if,  a?»  digestion  eontiiiueB,  the  action  on  milk 

r«i'<e«»  lifter  neutrali.HatJun  witlj  nlkalicH,  it  may  agnln  become  active  Uy  nciitraliaa- 

tikOQ  With  cartmnate  of  lime   (CaCo, ).     This  lato  action,  which  ceases  only  after  long- 

contintiod  digrstion.  is  due  to  the  fact  that  calcium  chloride  has  a  vury  much  more 

urplrrating   influence   ii|^»on   milk-caapnlation   hy    panichymosin   than   ujkjti   that   by 

dirmosjn.     In  the  eoagnlution  of  milk  by  thymosin,  the  tlilution  of  the  enzyme  solu- 

Kkm  irith  iratrr  iwtfi  in  such  a  raunner  that  the  time  of  coagulation  is  indirectly  pro- 

l^iftioiiat^  to  the  «inonnt  of  ferment;  but  when  a  solution  of  pantcliymo*t)n  in  diluted 

rtth  wrntw,  Uie  time  of  eoiifriihition  is  decidi^lly  Icf*^.     A  solution  of  parachymoHin  ia, 

lift  th^  pr««mc<»  of  A  proportionaU*  amount  of  hydrochloric  acid    (jilx)ut  0.1),  much 

remifttent  when  heat^nl  to  70",  than  a   H»dntinn  of  chyaiOHiii  under  similnr  cir- 

in*»e*.     i>n  the  other  hind,  a  solution  of  parachymoniu  is  much  mure  aenaitive 

than  a  solution  of  chymosin. 


QmntiUitlre  Estimation  of  Rennin, 

Aft  has  been  demonstrated  l)y  the  experiments  undertaken  by  myself  and 
.  Trssebinski;  the  amount  of  rennin-fermcnt  and  rennin-zymogen  in  the 
contents  may  be  fairly  accurately  estimated,  as  in  case  of  pepsine  by 
<if  ;jra<lnal  dilution.  For  rennin-femient.  the  extreme  limit  of  dilu- 
ghould  he  1  :  30  or  40;  for  rcnnin-zymogen,  1  :  75  to  1  :  150.  This 
tluwl  fumisliej?  impoiiunt  diagnostic  conclusions  as  to  the  secreting  power 
the  fflistric  ^land?,  and  will  be  considered  in  greater  detail  in  the  section 
the  examination  of  the  gastric  contents  (Chapter  VI). 


•fr«r    Bang*     Deutsche    medieiniwhe    VVochenachrift;    1899,    Ko.    3,    u.    Pflilger*» 
ardiiv,  ltK>0,   Bd.  79,  8.  425. 
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4.     The  Fat-splitting  Ferment. 

Cdijh^'  and  Ogata**®  quite  some  time  ago  made  the  obserration  that  in 
animals  traces  of  fatty  acids  are  formt'd  from  neutral  fat  or  oil  in  the  stom- 
ach. Later  this  theory  was  contlrmed  by  Kiemperer  and  Scheuerlen/^  wiio 
demonstrated  that  in  a  doiibly-iigated  stomach  of  a  dog  1  to  3  per  cent,  of 
fatty  acids  may  be  derived  from  neutral  oiL  Only  in  ca.«e  of  marked  fer- 
mentation does  the  splitting  of  fats  equal  tJ  per  cent.,  according  to  the  above 
authors.  F.  Volhard'**'  is  credited  with  having  shown  that  the  normal  gas- 
tric raucons  membrane  in  man,  as  well  as  in  animals,  produces  a  fairly 
eharacieristic  and  marked  fat'Splilting  ferment.  This  ferment,  similar  to 
fiteapsin  in  the  pancreatic  juice,  acts  most  readily  upon  emulsified  fats  as 
they  appear  in  nature  in  the  yolk  of  egg,  milk,  and  cream.  The  splitting  of 
fat  is  effected  to  a  high  degree  (to  70  per  cent.).  The  ferment  may  be 
extracted  by  means  of  glycerine,  but  only  from  the  fundus  of  the  stomach, 
for  the  pyloric  end  furnishes  no  fat-splitting  ferment,  Volhard  wiis  alile. 
in  a  certain  series  of  experiments,  to  apply  the  Schiitz-Borissow  law^  also 
(page  33)  t(*  the  fat-si>litting  enzyme,  althougli  he  obtained  contradictory 
results  in  other  tests.  Of  considerable  interest,  furthermore,  is  the  fact  that, 
like  pepsine  and  rennin-ferment,  the  fat-splitting  ferment  is  also  destroyed 
by  traces  of  alkali.  On  the  nther  hand,  the  glycerine  extract  of  the  fat-fer- 
ment  can  endure  a  noteworthy  amount  of  caustic  alkali  without  influence 
upon  its  activity.  Then,  again,  hydrochloric  acid  lessens  the  fat-splitting 
action  of  the  glycerine-extract,  wliereas  that  of  the  gastric  juice  remains 
unaffected  by  the  acid  in  tlie  sauie  strength.  We  nnist  assume,  therefore^ 
that,  as  in  the  case  of  pepsine  and  rennin-ferment,  a  zymogen  exists  for 
the  fat-splitting  ferment.  The  hydrochloric  acid  of  the  stomach  is  not 
necessary  for  the  splitting  of  fat,  for  neutralised  gastric  juices  act  aa 
favourably  as  the  original. 

At  l>ody  temperature  both  rapidly  lose  their  action,  the  neutralised 
solution  more  rafiidly  than  the  acid ;  the  glycerine  extract,  on  the  tx>ntrary, 
is  not  affected.  Boiling  and  alcohol  destroy  this  ferment  and  its  zymogen. 
Hefer  to  the  Chaptc^r  oti  Examination  of  tlie  Gastric  Contents  for  the 
action  of  the  fat-splitting  ferment  under  pathologic  conditions. 

Tn  rwent  y«ir»  th<?  question  ha«  bpfn  frequently  asked  whether  the  stomach 
poasesses  the  property  of  excreting  substaTiees  forei^jn  U\  the  ho<ly.  After  this  ques- 
tion had  been  answered  ponilively  by  a  large  nuniher  of  hivestigatora   ( Leipeweher, 


■»Ciia!i,  du  Boia  Arehiv,  lft80;  Physiol.  Abth.,  S.  323. 

«  Ogata,  tMd,  1881,  S.  515. 

•"Kleraperer  and  Srheiierh^n.  Zeitsrhrift  f.  klin.  Mediein.  1SS!>,  Bd.  15.  S.  .'?70. 

•8F.  Volhard,  Mtlnehener  mcdidn.  Wnehensfhrift,  1000.  No.  .'5-6;  Zeitschr.  f.  klin. 

MediVin,  lf*01,  Bd.  42;  Verhandl.  dea  lU.   Koiigresaea  fUr  inner©  Mediein  in 

Berlin,   IHOl. 
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tier  and  Rochefontaine,  Kandidoff,  and  Bongers),  Xencki  proved*  and  I  beiWo 
mt  meeting  opposition,  thai  btieh  un  vjceretiun  doetj  not  oritur.  Nencki  obtained 
a  n*iilt  which  coincided  with  tiie  claims  of  the  above  authors  only  when  the  gastric 
juice  WU9  minted  with  bile. 


Fermentation  in  the  Normal  Stomach, 

Since  we  introduce  witli  the  food  into  our  fit-oiiiacbs  variouB  micro- 
^kfganisms,  which  cause  fermentation,  it  k  easy  to  conceive  of  their  multipli- 
cation nnder  favourable  circunistanceti,  and  thus  causing  further  fermenta- 
tion. On  the  otlier  hand,  tJie  fine  investigations  of  iMilh^'*"  have  demon- 
stnited  the  presence  in  the  saliva  or  the  oral  cavity  of  micro-organisms  (lactic 
tekl  bacilli  and  other3)  capable  of  producing  feriuentatioDj  which,  when  in- 
troduced into  the  stomach,  cause  fermentative  changes.  Tliifi  h  a  priori  the 
more  probable  because,  according  to  Miller's  researches,  fermentation  does 
sot  become  inhibited  until  the  degree  of  acidity  is  as  high  m  at  the  height 

■  of  digestion.  This  refers  particularly  ti>  carbohydrate  fermentation,  for 
fermentation  of  the  proteids  does  not  occur  at  all  in  an  acid  reaction,  or  only 
tci  a  very  limited  degree.  Before  discussing  the  fermentation  of  the  car- 
bohydrates themselves,  it  is  neceeaary  to  refer  to  the  above-mentioned  forms 
ol  fermentative  clianges. 

I.    Lactic  Add  Fermentation,     In  this  process  of  fermentation  the 

ir  of  rnilk   (CiaH^-jOi,)   is  simply  split  into  four  molecules  of  lactic 

4  (C.,If^O;t),  which  occurs  probably  after  the  former  has  previously 

conversion  into  two  nioleculcs  of  glucose::^ 2  (CgH^aO^).     In 

•r  cases,  aside  from  the  lactic  acid,  we  may  note  the  occurrence  of  car- 

iKmic  acid,  hydrogen,  as  well  as  acetic,  formic>  succinic,  and  perhaps  also 

fcatrrie  acids. 

Pasteur^"  demonstrated  as  early  as  1857  that  the  formjition  of  lactic 
add  from  sugar  of  milk  depended  upon  the  presence  of  a  micro-organism 
(ferment  lactique).  Hneppe"  was,  however,  the  first  to  cultivate  a  distinct 
kadllua  from  milk  by  Kocirs  method  (Fig.  7). 
^  This  micro-organism,  which  Hueppe  designated  as  the  bacilhw  acidi 
UhdUi,  oonsista  of  short,  plump  rods  1  to  1:7  ^  in  length  and  0.3  to  0.4  /*  in 
thickness.     It  is  immobile  and  produces  spores.     The  temperature  limits 

Ifaroarbg  fts  development  are  between  10°  and  45.5°  C,  the  optimum  be- 
ixig  between  35**  and  4*^*  C.  Aside  from  the  production  of  lactic  acid,  this 
baciJIug  possesses  properties  of  ini^ersion,  and  is  furthermore  capable  of 
fplitting  also  cane-sugar,  sugar  of  xnilk,  and  mannite  into  lactic  acid,  with 
fte  BUDultaneoue  development  of  carbonic  acid.  Aside  from  the  bacillus 
"XfUl^T^  D^utaelie  mediciniacbc  WochenHt!brift,  1885.  No.  4B. 
Tinteur,  Annale^s  dc»  Clrimie  t»t  de  Physiolojde,  1857, 
^Borppe,  ^kfittbeiL  a.  d.  Kaiserl.  Gesimdlieit^»amt,  Bd.  2,  S.  307. 
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of  lactic  acid,  a  number  of  other  micTo-organismg  (about  fifteen)  exist 
which  produce  lactic  acid  in  carbohjilrate  solutions.  Miller**  cultivated 
a  fungus  from  tlie  saliva,  whicli  seems  to  be  identical,  both  aiorphologically 
and  physiologically,  with  the  organism  discovered  by  Hueppe.  Whether  it 
also  causes  lactic  acid  fermentation  in  the  stomach,  or  whether  it  does  go 
only  in  combination  with  s^fveral  varieties  of  bacteria,  wliich  is  more  prob- 
able, has  not  yet  been  detcrTiiined. 

Lactic  acid  fermentation  ceasc^s  in  the  presence  of  hydrochloric  acid, 
even  in  very  small  amounts  (over  Q,7  per  mille),  according  to  the  researehea 
of  F.  Cohn,'=*  E.  llirschfeldj*  H.  Strauss  and  Bialocour/*  all  of  whom 
agreed  upon  this  point. 


Fig.  7.— Laetic  Acid   BaHlIus    ( Hueppe? ).     (After  C.  Gtintlipr.) 

IT.  Btdt/n'c  Acid  Fermcnttiiion.  The  invcstigationa  of  Fitz'*  and 
Fliigge^^  tend  to  prove  that  the  development  of  but\Tic  acid  fei'mentation  is 
due  to  various  forms  of  bacteria.  The  majority  of  micro-organisms  causing 
butyric  acid  fermentation  are  anaerobic,  on  account  of  which  great  ditli- 
culties  are  met  in  obtaining  pure  cultures.  The  lH?8t-kuown  of  these  is  the 
fungus  of  butyric  acid  fiTmentation  studied  by  Prazmowski'"  {hacilhts  hufff- 
rifits  or  chsfridium  huttfricum).  It  couBists  of  a  rod-shaped  bacillus,  2  lo 
12  fx   long,  and  grows  either  singly,  or  in  long  chains,  or  in  the  form  of 


''*  Miliar,  Die  MikrcH)riiJUiisiMpn  diT  Mundlitilife,  Leipzig,  1892,  2  Aail. 
"F.  Cohn,  ZciUchr.  i.  pliysiol.  tlvoniio,  ISflO.  Hd,  14,  8.  75. 
»*E,  Hirschfeld.  Ptlnfr''r'H' Ardiiv,  IHUa,  Bd.  47.  S.  510. 
'* Strang®  u.  Braloeoiir,  ZcitHohr.  f.  klin.  Medicin,  1H95,  Bd.  28,  S.  567-578. 
'*Fitx,  Ber.  d.  d<>iit>«di.  fhem.  nownHelmft,  M.  15.  S.  867-88]. 
"FUlgge,  Dip  Mikroorgnnismpn,  Lfipzig,  188fi,  S.  206. 

f^PriiKiirowskt,    l'r»t4"r«ucliunct'n    tlber    die    Entwickhnig    and     Formentwirkung 
einigt-r  Bukterieimrti^TJ,  Lrip/ig,  IHHO, 
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l<»a.    The  formation  of  spores  caueos  pecyJiar  change,  which  lead  to  the 
i   of  tipiiulle-.  ellipt^oid-,  and  tudpole-shaped  viirii-ties  (Fig.  8), 
Thf  1    L'  of  iiir  .<lMps  or  destroys  tht  ftinn«ntativ<i  action  of  ihe  bacilluB 

The  bacillus  hutyricus  reacts  characteristically  with  iodine,  which,  to- 
gvther  with  its  shape,  facilitates  the  detection  of  the  fungus  in  mixtures. 
IrxiiDe  colours  it  Idue  to  dark  violet,  a  colour  reaction  which  occurs,  however, 
crnlv  in  starch-cell ulo?e  solutions  and  in  the  presence  of  glycerine  and  cal- 
lium  kutato,  whereas  it  U  generally  absent  in  solutions  of  dextrine  iindsugnr. 
I  hjive  observed  the  characteristic  butyric  acid  bacillus  several  times  in  the 


U 


^ 


F\g,  S, — Eacillua  Butyrima.  a,  h.  Tadpole-  and  s|>indl(*'slmp«*d  forms, 
pKTtlv  with  sporea.  e,  Zougla^a  form.  A,  Uemiiimtion  of  a,  spore.  (After 
Praxmowftki.) 

■ecn'tion  of  a  fasting  gtomach ;  and,  as  is  well  known,  it  may  be  found  in 
Urge  nurnbors  in  the  fteces  under  nornuil  conditions  ;  they  are  seen  to  He  both 
lingly  and  in  large  groups  in  the  shaj^e  of  a  lemon  or  a  whetstone.  I  cannot 
.ftate  whether  the  presence  of  the  hacillns  butyricus  under  such  circumstances 
ihould  be  rrganled  as  pathological  Biityrie  aeiil  ferjnentotion  occurs  in 
milk,  according  to  Fliigge/'*  after  lactic  acid  has  been  previously  produced. 
ITbe  process  may  be  denmnstrHted  as  follows  r — 

2  {C,H,0,)  =  C,n,0,  +  ^2C0,  +  4H. 
Laciio  (itid         llutyric       Carbo-     Ifydvogen 


ncid 


Tiic  arid 


Hence  we  note  that,  aside  from  the  production  of  butyric  acid,  carbonic 
\mi]  and  hydrogen  are  aL*H)  «et  free.  Lactic  acid  feriiientation  creates,  more- 
fflvpr.  eoTirlifionR  favourable  tn  the  proihictinn  of  butyric  acid,  in  so  far  as  the 
l^acillns  of  lactic  acid  absorbs  the  oxygen. 


•Piugge,  L  c. 
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111.  Acetic  Acid  Fermentation,  Acetic  acid  fermentation  may  occur 
under  various  circumstances.  In  one  case  it  may  follow  the  action  of  the 
fungus  of  acetic  acid  (mycoderma  aceti)  upon  alcohol,  with  development,  at 
iirst,  of  aldehyde,  which,  in  turn  undergoing  oxydation,  forms  acetic  acid 
(Fig.  !)). 

C.H.O  +  0  =  CJI.O  +  H,0 

Alcohol  Aldehyde 

C  Jl/)  +  O  =  (Ul/), 

Aldehyde  Acetic  acid 

It  is  claimed  that  the  same  fungus  causes  the  formation  of  small  quanti- 
ties of  COj  and  ILO  (Xaegeli).  This  conversion  does  not  occur  in  the 
stomach,  because  acetic  acid  fermentation  ceases  already  at  a  temperature 


Fig.  9. — Tlie  Fungiis  of  Acetic  Acid  Forini'ntation.     a.  Involution 
forms.     700:1. 

of  35°  C. ;  also  because  the  movements  of  the  stomach  produce  conditions 
unfavourable  to  the  development  of  the  mycoderma  aceti,  which  grows  only 
on  the  surfaces.  Finally,  according  to  the  experiments  of  F.  Cohn,****  the 
development  of  acetic  acid  fermentation  is  prevented  by  the  presence  of 
hydrochloric  acid  in  so  small  amounts  as  0.05  per  mille. 

IV.  Yeast  Fermeniaiion.  Tliis  depends  uix)n  the  presence  of  various 
fonns  of  saccharomyees  (saoeliaromyees  cerevisire,  vini),  all  of  which  pos- 
sess the  property  of  sfilitting  up  glucose  with  the  formation  of  alcohol  and 
carbonic  acid,  according  to  the  following  formula: — 

rjT,^.0,  =  2  (aTT,,0)  +200, 
Glucose         Ktliylalcoliol     ('arl»onic  acid 

This  process  depends,  according  to  Buclmer,  upon  the  formation  of  a 
specific  ferment  (zj/mase),  which  may  also  be  isolated  from  yeast.     Cane- 


so  F.  C'ohn.  I.  c. 
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igar  and  eugar  of  milk  are  ali^o  fermented,  but  only  after  previoua  conver- 
into  glutosf;  the  cane-sugar  being  wnverleil  into  diwlroso  and  hi'vulose, 
and  Ibe  sugar  of  niiJk  (by  mean»  of  the  ferment  of  t!ertain  fungi  found  in 
the  air)  mlo  galactcjse  and  dextrose.  As  has  already  been  shown  by  l^asteur, 
Uie  fenncntation  of  glucose  is,  however,  aeeomijanied  simultaneously  by 
the  priHliietion  *»T  glycerine  and  succinic  acid  and  traces  of  acetic  acid  and 
imylalcohoL  It  is,  however,  not  determined  wd^ether  the  action  of  other 
organ i$ii}8  can  he  excluded  absolutely. 

The  optimum  of  tlie  activity  of  yeast  is  25*  C.»  although  the  tempera- 

Ittie-rangp  varies  according  to  certain  circumstances.     The  action  of  yeat^t 

idered  by  free  alkalies,  sulphurous  acid»  perchloride  of  mercury,  and 

•form,  whereas  sulphuretted  hydr«>gen,  arsenious  acids,  carbolic  acid, 

rclmine^  and  hydrocyanic  acid  do  not  interfere  with  its  activity  at  all,  or 

when  present  in  a  ratlier  high  degree  of  concentration.     As  wa  have 

itedly  experienced,  hydrochloric  acid,  in  the  strength  found  normally 

the  stomach,  has  no  effwt  upon  this  process. 

T.  /7jiS'  Fermentation.    Refer  to  the  Chapter  on  Examination  of  the 

|€a$tric  Contents. 


I 
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The  following  three  possibilities  must  be  distinguishftl  in  disctmaing  lactic  arid 
tation  iti  the  nortnal  Htomach: — 

1.  The  prrsonc^  of  lactic  arid,  due  to  tlif;  introdiirtion  of  lurtlc  acid  bacilli, 
irtiich  may  be  capable  of  pr*v[»ftgjilion,  in  favmirabh*  iiulritive  media  (for  cvaiiiple, 
ia  ftocir  milk,  buttermilk,  Mauerkraut.  pickle,  etc.). 

2.  The  presence  of  ladic  ucid.  d»ie  to  the  introductinn  of  lactic  acid,  through 
lartie  arid  producers  which  are  no  longer  reprorluctive  tall  forms  of  bread,  beer,  etL*. ). 

3.  Pr^«ence  of  lortic  acid  in  fhe  fttomaeh  when  car(>ohy«l rates  free  of  hictie  acid 
tn  introduoed   {for  example,  amylumh 

In  the  fir^t  case  tlte  lactic  neiil  fermeTTtJitinn  mny  n^ntinne  iiiidcr  favourable 
dmtmttances  al«o  in  the  normal  stomacli,  yet  tlic  results  of  iiivef^ti<];ation!^  arc  still 
imtntiiin  mi  tlii^  point. 

In  tlic  seeond  cjiAe,  under  normal  conditions,  it  would  he  expected  to  flnil  on!y 
aa  atoorttllt  of  lactic  acid  eorrespondinp  to  that  introduced.  Finally,  when  siniplo 
ifr««e  of  lartic  aeid)  ejirl>ohydratca  are  introduced,  the  researcheH  of  Martins  and 
iattJw"  and  m^-s^lf,**  fthow  that  not  any,  or  only  traces  of,  lactic  acid  are  produced. 
Thi>  production  of  lactic  acid  in  the  Btomach  to  nay  hirger  extent  nhonld  therefore 
1^  rwjwrded  in*  pntholojfieal  (for  further  information,  refer  to  tht-  Chapter  on  Ex- 
•iniTiation  of  the  Hagtrie  Contentf?). 

A^id^  from  the  al»ove-nicn tinned  form«»  of  fermentation,  we  note  in  the 
•toBiach  Ihe  **mn<'Uft  or  mannit  fennentation,"  to  wliirh  Frericb-*  has  already  calh^d 
atUsition.  It  lead«  to  the  prodiK'tion  of  visc<i«e,  mannite.  and  carhoTiic  acid.  Black 
OtHerved    a    similiir  fermentation  due  to   the  activity  of   various  fungi   of  the 


•*>lartius  and  TJIttke.  Die  Magi^nsJIure  des  Menschen,  Stuttgart,  \^^2. 
«B«is.    I>putAC'be    mediHnische    Wochenschrift,    18S)3,   No.   34;    Milnehener   med. 
Worhenschr.,  1W»3,  No.  43. 
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mouth    in    solutiona  of  siigcir.     To   what   extent   this   may  qcc.ut   physiologicjiUy — ■ 
Frcrichs  found  it  only  in  vomited  miit«rial — mutit  be  left  undecided. 

As  has  been  proven  by  Tappeiner,*'  ferraenttttion  of  ccllHtoac  occurs  in  the  in- 
feHtinal  tract  (of  ruminuntx).  The  niitTo-organisms  canHJng  fi-rmentation  huve  not 
an  yet  been  obtained  in  pure  i-ulture.  Tuppeiner  cltiims  that  two  varieties  of 
tellulune  fermentation  exist;  in  the  one  ty[ie,  earbonii-  uvUl  und  inethnn  escape, 
lOigelbfr  with  aniall  qimntities  of  lIjS,  ahlehyde,  ii«>liutyric  and  ae'etic  ucids.  In  tlie 
Ht»L"ond  form  of  fermentation,  earlwinie  acid  and  hydrogen  alone  arise,  together  with 
the  Hiiuie  by-|iroduL't^  us  in  the  first  case. 


Absorption  in  the  Stomacli. 

The  process  of  absorptioD  in  llie  stomach  has  liitheiio  only  been  studied 
in  an  oxact  luauner  in  animals,  v.  Anrep,***  Smith,"*  and  Tappeiner*-  ligated 
the  pyh^ruB  of  fasting  aniniak  and  introduced  peptones,  sugar  sohitions,  or 
dihited  alcohol  into  the  stomach.  The  animala  were  killed  later  and  the  gas- 
tric content?  examined.  Another  experiment  consisted  in  establisliing  a  ga^^- 
tric  fistiiTa  in  the  neighbourhood  of  the  pylorujsi,  through  which  a  rubber  bag 
capable  of  being  tilled  with  water  was  introduced  to  eloi?e  the  pyloric  opening; 
substances  suitable  for  absorjition  were  then  introduced  into  tlie  etomach. 
V.  Anrep  and  Smith  concluded  from  these  experinientg  that  the  stomach 
abpurbed  sugar  and  peptones,  whereas  Tappeiner  found  the  stomach  only 
slightly  adapted  to  this  function,  but  that  it  was  suited  for  the  absorption  of 
dilute  alcohol.  More  recently  the  absorption  processes  were  carefully  deter- 
nn'ned  by  v.  tiering,'''  iforitz,**  IlirBch,'*'*  and  Krandl.^°  The  latter  em- 
ployed the  above-mentioned  bag  experiment,  while  the  other  investigators 
operated  upon  duodenal  fistula\ 

This  experiment  showed  that  the  water  drunk  by  the  animals  ran  off 
almost  completely  out  nf  the  upper  fistula,  so  that  they  perished  in  a  short 
time,  in  spite  of  abundant  feeding  through  the  lower  fistula.  Therefore,  a 
liigh  duo(b'nal  fistula  wai*  established  and  the  smnll  intestine  sbnt  off  in  a 
manner  analogous  to  that  employed  by  the  above-mentioned  authors.  The 
experiment  of  v.  Mering  demonstrated  that  the  st^jmach  absorbs  n/)  noikeahh 
ffuanfifij  HJ  traicr,  but  that  carbonic  aci{1,  alcohol,  sugar,  dextrine,  peptone, 
and  common  salt  are  absorbed,  the  amount  absorbed  increasinji  with  an 
increase  in  concentration  of  the  solution.     Accompanying  the  absorption 


«* Tappeiner.  Zeitschr.  f.  Rioloj^ie,  lSft4,  Bd.  20,  S.  52. 

»*v.  Anrep,  Reiehert  iind  dn  Bols"  Arehiv,  1881.  S.  iiOS. 

**  Smith,  du  Bois*  Arehiv.  1HS4.  S.  481, 

w Tappeiner.  Zeit^*ehr.  f.  Biolo^e.  1880,  Bd.  16,  8.  497. 

f*^  v.  .Merinjs,  Verhandl.  d.  XTT.  Kon^.  f.  innere  Medirin,  1RT»3. 

**Moritz.  Verlifindl.  d.  NaturforHchi^rversammlimg  it*  Ntirnberjr.  ISIi:!:. 

^nirs<'h,  OntrnlbK  f.  klin.  MeJicin,   1802.  Sn,  47;   1??I»3.  No,  4.  IS,  20. 

»» Brand).  Zeit^ehr.  f.  Biolof^e,  ]."-fi:V.  Bd.  2!1.  S.  277. 
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of  these  stibstances  is  a  more  or  less  active  secretion  of  water  into  the  stomach 
(tliluting  secretion,  H.  Strauss),  which  increases  in  amount  proportional ely 
Ut  the  quantity  of  substance  absorbed.  This  secretion  of  water,  which  was 
fooad  by  Jul,  Miller"*'  and  11.  Strauss"^  to  occur  also  in  man,  seems  to  be  of 
great  significance,  especially  in  case  of  poisoning  (to  wliieh  attention  was 
called  by  llamack);  the  water  serving  as  a  protective  agent  against  the 
action  of  corrosive  substances,  Moritz  and  Brandl  assume  that  the  object  of 
dilution  of  solutions  brought  into  tlie  stomach  was  to  facilitate  their 
rption  in  the  intestines,  since,  for  example,  solutions  of  sugar  are 
ibsorbed  in  the  intestines  only  when  greatly  diluted.    Brandl  found  also  that 

M  w»lution8of  peptone  were  absorbed  from  the  stomach  only  in  small  quantities. 

■  He  Dotf*«!,  for  instance,  that  when  150  cubic  centimetres  of  a  lO-per-cent. 

H  flolution  of  peptones  were  introduced  into  the  stomach,  not  even  5  per  cent. 

^HM  absorbeil  at  the  end  of  two  hours.  This  author  also  agreed  with  the 
Hbre-nientioned  investigator?:  that  alcohol  was  readily  absorbed  from  the 
slomach ;  for  instance,  a  20-per-cent.  solution  of  alcohol  was  completely 
absorbed  at  the  end  of  two  hours.  Indeed  he  found  that  the  presence  of 
alcohol  facilitated  the  absorption  of  other  substances,  as,  for  example,  solu- 
tions of  peptones,  v.  Mering  adds  in  his  article  that  the  absorption  of 
alcohol,  carbonic  acid»  peptone,  and  common  salt  in  the  stomach  resembles 
the  physical  process  of  diffusion.  Tins  view  has  existed  for  a  long  time  as 
regards  tlie  so-called  cr}*stalIoid  substances  (salts,  sugar),  and  in  more 
recent  times  has  been  considerably  advanced  by  the  progress  of  physical 
chemistr\',  especially  the  theory  of  osmotic  pressure. 

Acconiing  to  the  rescarc'!i(»»  nf  Winter,'*  Roth  and  Strauss,**  Pfciffer  and  Som- 
ini*r,*  th*  CNimotic  pressure  of  the  firn«tric  contents  wems  to  l>e  subject  to  a  certain 
flx«i  fomn  of  TPgiilntion.  At  the  hei^lit  of  rli^estion  it  U  lesfl  than  that  of  the 
Wood.  The  osmotic  pressure  of  tli**  IiIoikI  rfpre8<?nts  a  lowering  of  tlu»  freezing  point 
of  A  ==:  — 0.56.  thnt  of  the  jjastric  contents  (D),  aecordiTijT  to  tho  resenrolii^a  of 
8trftUfts  And  Roth,  a  lo\verinf]f  of  the  freezing  point  of  A  ^  — 0.3S  to  — 0.44,  hut 
it  mny  at  tiraes  be  — 0.32  to  — 0.55;  the  avernge  being  — 0.40.  It  is  abnormally 
y^h  in  the  human  stomncl],  n^  a  rule,  in  the  preseiif^  of  larti*^  a<?id;  excessively 
hijpli  f reeling  point?  «re  met  with  in  oecnsionixl  nisea  of  Kiiperiicidity,  and  low  de- 
|trtr«  i»xist  in  apepsia  paatriea.  Tlie  normal  stomaeli  haa,  then,  the  property  of 
loireTinfC  tJie  freezing  point  in  sohitionH  in  which  it  U  hiprhfr  than  — 0.37.  and.  rico 
ttna,  of  increasing  it  in  solutions  in  which  A   =  ^—0.32.     The  greater  the  difference 


••.TuK  Miller.  Arfhiv  f.  Vcrdauiingskrnnlcheiten,  18flfi,  Bd.  1.  S.  2^X 

^Strnn^H,  Zeit^^ohr.  f.  klin.  Mwlicln.  lS!>tJ.  Bd.  29.  Heft  3  u.  4;  Vcrgh  auch  Roth 

und  Strauss,  Zeitschr.  f.  klin.  Medicin,  1890,  Bd.  37,  S.  144. 
■Winter,  Archive  de  physiol.,  ISOli 

•*rioth  nml   Strang"*,  Zeit^rhrift  f.  klin.  Mcdieln.  ISftO,  Bil.  37,  8.  144. 
•*Pf«>iir»»r  and  Somraer,  Archiv  f.  ex  iR*ri  men  telle  Pathologic  mid  Tiierapio,  Bd  43» 

S.  93. 
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between  ^  of  the  introdiu-<*d  tluiil  and  D,  tlifi  more  rapidly  and  the  more  tlioroughlj' 
do«a  the  ilegreif  of  coiuf iitratioiv  becomo  wjimlised,  Uf  importance,  furthermore,  13 
the  behaviour  of  the  molfcular  coiiueiitratiori  of  tlie  fluid  which  is  introdueed.  In 
thJ»  eoiine<'tion  iStrausa  diating^iahea  lM»t\vefii  gas tro isotonic,  gustrohypertonic,  and 
gastroliypotonic  sniutionH.*  When  a  gastroisolonie  fluid  is  introduced,  no  changa 
oceurj*  in  it*  moleculur  eoncentrationi  htit  tlie  introdni-tion  of  a  gastroliypertonio 
fluid  causes  a  dilutiou,  and  a  gUrttrohyjjotonio  s<>lutiau  a  condensation  of  the  mole- 
cular conrentration.  A  furtlior  diHouRMiou  of  tliese  ex|>eriiiients,,  which  need  further 
exploitation,  cannot  be  filtered  ii|ii)n  here. 

TIjc  aheorptioD  nf  ^;o-ca]lrd colloid  substanceB  (albumrii,  gflatine,  nmcus, 
vegclablc  ginii)  iiiUf*t  be  m^^ardeJ  as  an  avlire  velluiar  proress.  Aa  roganls 
tlie  stomach  and  intestine,  the  lymphatic  corpuscles  of  the  adenoid  tissue  of 
tliegaptric  and  intestinal  mucous  membrane  ure  concerned  in  the  absorption, 
according  to  F.  Hofnieister,  wherea:?  Heideuhain,  with  reference  to  tlie  fats, 
clings  to  the  theory  that  the  free  fat-drops  are  absorberl.  Schilling*''  was 
also  able,  in  examining  the  gastric  mucoea  of  freshly-killed  calves,  to  find 
fat-droplets  partly  within  the  cells,  partly  free  between  tlie  celb,  and  partly 
within  the  epiploic  and  ctrliae  ghmd^  which  drain  the  lyuiphatic  vessels  of 
tlie  stouiacli.  Substances  ahs^t^rbed  from  the  stomach  are  carried  to  the  ]Jortal 
.system  of  the  liver,  whereafter  feeding  with  sugar,  a  much  more  decided  in- 
crease of  sugar  wag  found  than  in  the  blood  of  the  carotid  arteries  (v.  ^\qt- 
jng,  DroRilorff ).  The  alburainon^:  bodies  are  at  first  peptonised,  and  then 
gradually  changed  again  into  albumens;  the  careful  investigations  of  Fr, 
Hofmei:?ter  and  Ohissner*'^  demonstrated  that  this  conversion  does  not  occur 
in  the  blood,  but  in  the  raucosa  of  the  stomaeli  and  intestines  themselves. 

See  tests  for  absorption  for  diagnostic  purposes,  in  the  Chapter  on 
Chemical  Examinations. 


Motor  FunctionB  (Feristole,  PeriEtalsis)  of  the  Stomaeli. 
The  motor  activity  of  the  stomach  has  two  functions,  eonsiisting  pri- 
marily in  the  thorough  mixture  of  the  foods  and  their  saturation  with  gas- 
tric jnice,  and  secondarily,  the  elimination  of  the  chyme,  during  which  the 
two  openings  of  the  stomach  alternately  close  and  open.  The  first  is  accom- 
plished partly  by  the  motor  activity  of  the  stomach  (see  helow),  and  partly 
by  the  passive  movements  transmitted  to  the  stomach  by  other  organs.  Thus 
the  diaphragm  and  abdominal  muscles  exert  pressure  dnring  respiration, 

*  Strauss  considers  a  solution  gastroisotonic,  thp  A  of  whie_i\  varies  between 
- — OM  and  — 0.4J^"'.  !Sotution«  A  is  f?renter  than  — 0.48**  aip  d<'si^atpd  by  hiai  us 
pi8troh>7iertonic.  and  solutions  the  A  of  which  is  leas  than  — Q.'M°  aa  gastro- 
hyixdonie. 

«  Schilling,  Fortftchritte  der  Mc;lidn,  IDOl,  No.  23. 

•^Glltsjiner,  Beitrigo  zur  cheniisrhen  Phyaiologie  untl  Pathologie,  1901. 
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while  the  spleen  and  liver  also  exercise  rhythmical  compression  upon  the 

•  stomach.  The  impulse  transmitted  to  the  stomach  by  the  hrart  h  aL^o  not  to 
be  iindeirated.  Finally,  increased  activity  of  tlie  musele^i  of  respiration  alt^o 
assists  the  motor  activity  of  the  stomach,  although  not  to  a  very  great 
extent* 

Itotation  of  the  stomach  on  its  longitudinal  axis  has  been  described  and 
cnnsidered  for  a  long  time  as  an  important  adjunct  to  t!ie  process  of  digestion. 

I  The  investigations  of  Betz/*  Lesiihaft,*"*  and  Bauiii*''*'  failed,  however,  to 
demonstrate  either  active  rotation  of  the  sloniiich  by  contraction  of  the  gas- 
tnc  musculature,  or  a  passive  rotation  of  the  stomach  on  its  axis.    The  only 
movement  of  the  stomach,  when  that  organ  is  filled,  consists  in  a  forward 
movement  of  the  greater  curvature  (it  being  directed  downward  whtm  the 
htomach  is  empty),  accompanied  by  an  elevation  to  a  certain  extent  of  the 
ialerior  gastric  wall,  and  the  lesser  curvature  is  dircctefl  backwards, ' 
Opinion  is  still  divided  as  to  the  ad  ire  movements  of  the  stomaclL    It 
is  iflniined  that  when  food  is  introduced,  a  tonic  contracture  of  the  stomach 
occtiTS  for  a  short  time.     It  givcj;  place  to  the  reticular  peristole  one-half  to 
an  hour  later.     With  reference  to  the  latter,  we  know  that  waveg  travel  at 
»hort  intervals  from  the  fundus  toward  the  pylorus,   Beaumont  has  already 
^jtocted  attention  to  the  fact  that  this  undidatriry  movement  obt^iins  fjuite 
iderable  activity,  which  is  manifested  by  circular  bauds  at  the  pylorus 
(transversal  band) ,    Beaumont  was  able  to  show,  by  means  of  a  thermomoter 
bulb,  which  he  introduced  into  the  gastric   fistula    (of  the  Canadian   8t, 
Martin),  that  solid  bodies  are  seized  by  the  pyloric  antrum  and  rollecl  into 
the  pylorus,  kept  there  for  a  ehort  time,  and  then  fiually  driven  back  again 
hj  means  of  anti-peristaltic  waves  into  the  cavity  of  the  stomach,  and  then 
•long  the  lesser  curvature  to  the  cardia,  from  where  they  pass  into  the 
B  ftmdus,  in  the  greater  cunaturc,  and  so  on.    Whether  we  assume  the  peristole 
^^  lie  as  dejacribed  al>ove,  or  whether  we  accept  the  somewhat  analogous 
fPWtervations  made  by  BrintonJ'*^  so  much  seems  certain,  that  active  lunvc- 
ments  occur  at  the  pylorus  which  are  concerned  in  the  thorough  saturation 
B  of  the  chrme.    Brinton  compared  the  stomach  with  a  cylinder  into  which  a 
I  centrally  pierced  pi^^ton  is  pushed*  winch  exerts  pressure  upon  the  peri- 
I  pberal  strata  in  one  direction,  while  the  centra!  strata  pass  in  the  opposite 
Kdiiection.     The  nature  of  the  movement  at  the  pylorus,  its  origin  and  by 
l^nbt  stimulated,  represent  one  of  the  mast  interesting  and  most  disputed 
qoeBtions  in  the  physiology  of  the  stomach.     The  investigations  of  Hof- 


\i 


•Betas,  Pragrr  Viert^ljnliMsohrift  ffir  prakfisfhe  Heilknmde,  1853,  S.  100. 
Lf«c«haft,  Virchow'ji  Archiv,  iaS2,  Bd.  S7,  S.  Ofl, 
Baum,    Drutsrhi*   Zeitf^chrift    fUr   Tbiermedti'in    uiml    vcrgleicbende    Pathologie, 

Igap,  Bil.    15,  S.  401. 
Brintoii.  Lecture  on  the  Diseases  of  the  Stoniacli,  Jjondoti,  1804. 
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meister  and  Schutz**"  on  stoniachs  excised  from  fresh ly-kil led  dogs  go  to 
show  that  two  typical  phases  of  gastric  movements  exist.  The  prst  hegim 
with  movement  in  the  fundus,  whose  circular  muscles  contract  from  all 
sides.  At  the  same  time  vertical  contractures  travel  from  the  cardia  to  the 
pylorus,  which  are  most  marked  on  the  -greater  curvature  and  at  the  border  of 
tiic  pylorus.  The  second  phiise  of  motor  activity  is  confined  t^xchisively  to  the 
pylorus.  Beginning  with  a  tight  constriction  at  the  border  of  the  pyloric 
portion  of  the  stomach,  the  longitudinal  and  circular  musculature  of  the 
pylorus  contracts  ^  that  this  j>ortton  becorues  ranch  shorter  and  narrower ; 
the  movement  finally  ends  with  a  vigourous  contraction  of  the  pyloric  sphinc- 
ter. After  this  phase  is  completed,  it  begins  anew,  Hof meister  and  Schiitz 
saw  recurrent  waves  of  contraction  ori;rinatin^  in  the  pyloric  sphincter,  as 
described  by  Beaumont,  only  when  the  pylorus  contained  solid  particles; 
hence,  according  to  the  ancient  theorv  of  van  Helniont,  the  pylorus  possesses 
a  sort  of  elective  function.  The  above*mentt(Uied  observations  were  essen- 
tially confirmed  by  the  more  recent  investigations  of  A.  Hirsch'*^'  and  Fr, 
Moritz/"*  and  by  the  Eontgen-ray  test  of  Roux  and  Balthazard*''^  and 
Cannon.^**"  The  first  author  who  expe*rimented  with  high  duodenal  or  small 
intestinal  fistula  in  animal^,  reached  the  conclusion  that  the  expulsion  of 
chyme  depends  directly  upon  the  digestibility  of  the  ingested  food.  Thus, 
for  example,  while  compact  food  remained  in  the  stomach  for  some  time, 
and  was  eliminated  grndiially  in  small  quantities,  the  expulsion  of  liquids 
followed  in  a  much  shorter  time.  The  ingestion  of  moderate  quantities  of 
fresh  water  hnstened  considerably  the  expnlsion  of  the  compact  substances. 
The^e  results  agree  exactly  with  those  of  Fr,  Moritz.  He  observed,  by  means 
of  pxperiments  partly  on  himself  and  partly  on  animals  with  high  duodenal 
fistula,  that  the  fnndus  was  capable  of  producing  only  weak  waves  of  con- 
traction, whereas  the  pyloms,  on  the  contrary,  pre«cnted  stronger  waves. 
In  the  fundus  the  foods  are  sorted  in  a  way,  so  that  the  fluid  constituents 
are  advanced  first.  The  movements  of  the  stomach  areothenvise  rlnihmic. 
Accordingly  we  distinguish  in  the  stomach  two  divisions  with  reference  to  its 
motor  activity,  namely,  the  fundus  of  the  stomach,  which  senses  only  as  a 
sort  of  reservoir  or  digestitm  chamber  (Fr,  Jloritz),  and  is  not  concerned 
or  at  least  only  very  insignificantly  so,  in  tlie  expulsion  of  the  ch3mie.    The 


itofm^Hter  iimi  Sehiltz,  An-hiv  fllr  {*\  peri  men  telle  Pathologie,  1880,  Bd.  20,  S.  L 

Uirsch,  C'entialhhilt  fiir  kltni^dic  MediVin,  I?^02,  8.  OOI?. 

Fr.   Morit/.  Vt'ilKimnunp'n  *l<-r  (l.i ;    Versjinimlimg  der   Gcselliiohaft  deutscher 

Natiirforsclipr  iiiul  Aerzti?  in  NOrnberg»  lSf»;i. 
Roux  and  Biiltlmziird,  Art'hive  do  phjsiolo^p^  .Tanuary,  1H9S, 
Cannon.   Anii^ricaii    Journnl   of  Physiologr,   May,   lSfl8.     lOhftprvntions   on   the 

Mecbanit's  of  Dig^estion.  Jourtial  of  the  American  Jledical  Association,  March 

21.  1003.] 
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^Hr  division  is  the  pylorus^  to  which  the  contraction  waves  are  practically 
VBUied.  Roujc,  Balthazard,  and  Cannon  arrived  practically  at  the  same 
coodu^oiid.  These  investigatorB  t<tudic^d  the  movements  of  the  gastric  con- 
toita  in  perfectly  healthy  animals,  by  administering  h>od  so  j>repared  that 
it  was  opaque  to  the  x-rays  (hismuth  subnitratc,  cinnabar,  and  mercury), 
and  then  exposing  the  animals  during  di^rc^tion  to  the  Kontiron  rays.  The 
sliadfiw  c^st  by  the  stomach  appeared  dark-gray  or  black  on  the  screen,  and 
chjmgetl  constantly  in  a  characteristic  manner  with  respect  to  its  form  and 
gmdually  also  in  size.  Worthy  of  mention  in  the  researches  of  Koux  and 
Balthazard  is  the  study  they  gave  to  the  influi-nce  of  the  pe})tone5  on  the  con- 
tjsctilitj  of  the  pylorus.  They  found  that  aqucoiLs  solutions  of  peptones 
excited  secretion  an<l  produced  an  Increase  in  the  number  of  gastric  con- 
tnK-tiongi.  A  similar  effect  is  pmduced,  only  more  slowly,  by  solutions  of 
hydrochloric  acid.  Similar  in  many  respects  are  also  the  observations  of 
T.  Openchowgki.'"^  According  to  him,  a  median  groove  is  noted  bt^ween  the 
upper  and  middle  third  of  the  stomach,  an<l  occasionally  gomewhat  lower, 
vhich  persists  until  the  stomach  has  ended  its  motor  phase.  The  latter 
consists  of  a  peristaltic  wave,  which  runs  re<nilarly  from  the  muscubir  gi-oove 
to  the  pylorus,  and  which  is  most  marked  at  the  pyloric  antrum,  Tlie  upper 
third  of  the  stomach,  which  borders  on  the  cardia,  does  not  participate  in 
this  phenomenon.  The  cardia  and  pylorus  show  special  movements,  close 
aad  open  alternately,  wherebv  the  cardia  closes  when  the  pylonis  opens. 
T. Oponchowski  attrilmtes  the  coi^trol  of  this  closing  and  oj^ening  methanism 
to  the  presence  of  certain  groups  of  ganglia  cells  within  the  serosa,  which 
an*  cnnnecte<l  with  vagus  and  sympathetic  fibres.  Of  interest  as  regards 
animal  physiology*,  yet  not  without  significance  in  human  physiology,  are 
the  reoent  investigations  of  Griit^er  and  Heydc.^*^  These  consisted  princi- 
ftally  in  giving  animals  various  kinds  of  foods  in  definite  quantities  and  at 
frgular  intervals.  The  animals  were  killed  and  their  stomachs  removed 
M  hio  And  placed  in  a  freezing  mixture.  Sections  of  the  frozen  stomach 
in  an  extraordinary  manner,  the  peenliar  layer-formation  of  the 
I,  as  widl  as  the  distribution  of  the  acid  or  neutral  reaction,  provided  the 
food  had  b<H?n  previowsly  mixed  with  an  acid  indicator.  It  was  shown  that, 
ti  a  role,  the  fresh  food  passes  into  the  centre  of  the  mass  of  old  food. 
which,  in  turn,  is  pressed  against  the  gastric  walls.  Tliese  innermost 
li\w«  of  food  do  not  come  in  contact  with  the  gastric  juice,  and  hence 
Tetein  their  neutral  or  alkaline  reaction  for  hours.  The  outer  layers  alone 
Wrtme  slightly  acididatcd  and  digested,  and  are  later  separated  from  the 
rrmaining  food,  and  propelled  into  the  pro-pyloric  portion  of  the  stomach. 


••r.  OpenchoDVBkf,  Deutscbp  m^didniflcbi?  VVochrnspbrlft.  IH8f»,  No,  rio, 
■Grtttai«T,  23.  Versammlung  dor  HalnTOiogischen  Gesellscliaft,  Stuttgart,  1902. 
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The  tli«astatit'  feriiK'nt  of  tho  saliva  luay  accordiuyly  act  for  a  lonf,^  time, 
undisturbed  by  the  acids.  The  left  half  of  the  stomach  is  so  constructed 
tliat  it  may  be  looked  upon  as  a  sort  of  sugar-reservoir  or  storehouse  (com- 
parable to  tile  auricle  of  the  heart),  which  delivers  tlie  prepared  material 
in  small  portions  to  the  pro-pyloric  portion  or  true  stomach. 

The  results  obtained  by  Rossbaeh/""  in  experimenting  on  tlogs,  present 
essentially  different  views.  He  found  that  when  the  stomach  is  filled,  the 
peristaltic  movements  commence  at  lirst  weakly,  tlien  gradually  increase  in 
strength,  and  persist  from  four  to  eight  hours.  The  movements  are  confined 
exclusively  to  the  pyloric  half  of  the  stomach;  the  fundus  presents  no  motor 
activity  whatever  during  the  whole  period  of  diguatiun,  and  is  only  slightly 
contracted  around  its  contents.  The  movements  of  the  stomach  always  begin 
at  the  same  point,  that  is,  about  the  middle  of  that  organ,  where  they  con- 
strict  it  markedly ;  the  contractures  travel  in  the  form  of  waves,  within 
twenty  seconds,  to  the  pylorus,  where  they  cease  abruptly.  The  contraction 
waves  constrict  the  stomach  so  markedly  at  the  height  of  digestion  that  its 
lumen  is  annihilated.  The  peristaltic  movements  may  be  increased  by  the 
administration  of  not  too  hirge  quantities  of  cidd  or  warm  drinks:  large 
amounts  of  cold  water  stop,  and  narcotics  inhilut  the  contractions,  wiiich  is 
of  therapeutic  significance.  The  fasting  stomacli  is  small  and  witliered  in 
appearance,  and  contracts  weakly  and  only  rarely ;  as  a  rule,  it  presents  no 
active  movement.  The  pylorus  is  (according  to  Eossbach)  tightly  closeil 
during  the  four  to  eight  hours  of  digestion, and  doeii  not  allow  a  single  drop 
of  gastric  contents  to  enter  the  duodenum.  The  ernptying  of  the  stomach 
occurs  suddenly  ami  in  repeated  spurts.  During  digestion  and  fasting  the 
sphincter  of  the  pylorus  is  in  such  a  state  of  tension  that  the  stomach  is  shut 
off  from  the  intestine.  The  duodenum  presents  no  ndive  movement  during 
the  whole  period  of  digestion;  nevertheless  its  secretion  continues.  Not 
until  the  pylorus  opens  do  the  peristaltic  movements  of  the  diiodenum  begin, 
and  they  continue  just  as  long  as  chyme  enterei  from  t!ie  stomach.  If  the 
stomach  ceases  to  work,  the  movements  of  the  upp<T  portion  of  tlie  intes- 
tines also  stop.  Kosshach  is  furthermore  of  the  opinion  that  a  relationship 
exists  between  the  stomach,  the  pylorus,  and  the  duodenum;  thus,  the  irrita- 
tion of  the  foods  uixtn  the  gif^trie  mucous  membrane  eausps.  reflexly.  nt 
first  a  strong  innervation  of  tlie  pyloric  sphincter  and  inhibition  of  the 
movements  of  the  duodenal  museles :  these  phenomena  are  reversed  Inter, 
The  duodenal  inactivity  rluring  gastric  digestion  permits  the  intestinal 
juices  to  eolleuf,  in  order  to  neutralise  the  ijfastric  juices. 

The  researches  of  Osrr"'*  call  sharply  to  attention  the  contradictions 


'WRoftrthHpli.   Reifdlpp  ziir   Lphrp   von   don    Bpwppmgi^a  <1p»   Mn^ns,   df*s   Pylorus 

unci  DiincJpnimi**.  Dcut^cfiM  Areliiv  f.  klin.  Mpfbt-iti.  18S0,  Bd.  40,  S.  206. 
"^Ofter,  Zeitst-lirift  f.  klin.  Mediein,  1892,  Bd.  20,  S.  285. 
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iHiitstliig  amongBi  the  different  resiiUa  of  various  investigators,  and  at  the 

Bm^  lime  the  difficulty  of  obtaining  a  deliiiitc  solution  of  the  problem  of 

HBIfic  peristalsis.    Oser  found  that  the  nature  of  the  pyloric  closore  varies 

in  diiterent  aniniak,  and  even  in  the  same  animal  during  experimentation. 

IComptete  closure  of  tlie  pylorus  is  favoured  by  tlie  rapid  flow  of  water  into 
the  stomach.    Ver}^  low  tenipt^ratures  of  the  fluid  seem  to  have  a  similar  in- 
iueDce,  whereas  Iiigh  temperatures  fail  to  have  such  an  effect* 
0«er  has  furthermore  fltudieil  verj'  carefully  the  innervation  of  the  stumat'h 
lb  AnimMls  which  hftd  Imm^u  IretLtal  witli  cumrp.     With  reffrenve  to  lhi»)  Auhjf^etj  Lh& 
author  came  to  Uie  following  results;     8]H)ntiiTieaus  niovt'ineiits  without  ant/  reguttir 
tkyihin   occur  when   the  nervea  are  inttiut,  an  well  an  when   severed.     Aniinal»  are 
llv  met  with,  whoso  fttonuiehs  rtMmiin  at  comj)k*te  re^t.     Irritation  of  tlie 
pfoducea  n.  markiHl  conlraetionp  which  does  not  outltt?it  the  iriitatiun  to  any 
Mtkeftble  extents  and  which  is  fallowed  hy  a  dilatation  of  the  org^ui   tanting  for  a 
t]v>rt  time.     Irritntion  of  the  vagus  does  not  inhihit  the  course  of  the   peristalais 
ttben  It  exisU  before  irritation  ia  begun.     Irritation  of  the  aplanuhnicH  exerciaes 
rrry  wtmJc   contraction,  but  also  a  dilatation  of  the  organ,   whiih  outlasta  the 
by  a  long  time.     The  continuation  of  a  ft|X)ntaiieouft  movement,  exiRiini^ 
Ike  splanchnic  irritation,  Ia  inliihitpd.     Frequently  an  after-elTeet  of  Bplnnnh- 
jrrtCatjon   ia   manifeeled   by    increased    peristaUia,    which   is   much   more   active 
than   before    irritation.     The   increased    peri?*t4ikic    movements   which   act    in    as    an 
ect  of  the  irritation  of  the  tiplanclmir's  can  be  ^topjK'd  by  Hplanclmie  irrita- 
When  the  vagus  and  the  splanchnicH  are  irritated  >iimultaneou!4ty,  the  motor* 
«ff««t  of  irritation  of  the  vagua  is  present  at  the  beginning,  but  doc»  not  inllueiitc 
tba  oofitiniiation  of  the  efTect  of  splanehnic   irritation.      Irritation  of  the  vagus  In 
mott  or  lees  inefl'ectual  when  the  atomach  haii  been  brought  at  rest  by  irritation  M 
tkt  tplaiiclitiics ;     but  the  effect  increanes  witli   the  length  of  time  iutcrveuing  In' 
At  «Olllitliiation  of  the  efl'ect  of  Aplanchnic  irrita,tion.     Irritation  of  the   vagiin  in 
ajwble  of  inhibiting  the  periBtalsis  which  ariacs  aa  an  after-elTect.     Tlie  vagus,  as 
wtril  aa  the  t»planchnicD,  are  both  active  immediately  durin>»  ainil  after  the  irritation 
Inn  a  motor  and  inhibitorj'  Htandpoint,  only   the  rehition  betwwn   the  motor  and 
tbt  mhibitory  effect  of  the  two  nerves  is  dilfcrL'tit;  that  in,  the  motor  function  pre- 
d^Bunstes  in  the  vagufi  and  the  inhibitory  function  in  the  splanchnics.     The  vagun 
KtnnlatkHi   outlaatn   the   irritation   only   a    Bhort    time,   while  the   activity  of   the 
iplaoehnics  does  not  reach  ib^  bigheBt  point  until  after  the  irritation,  and  then  in 
oppotite  formd,  at  first  aa  inhibition  and  then  an  active  periHtalsis. 

In  spite  of  this  apparently  eomplieated  ammgement,  the  process  of 

ffwtric  periistalsis  proceeds  mainly,  as  the  rosparuhe^  of  Hofmeister  and 

tSchatx,  V.    Openchowski,  lljrsch,  Moritz,  and  others  have  t-aught  U8,  as 

r«:     the  emptying  of  the  stomach  occurs  in  a  rljythmic  manner  and 

riicipallv  in    the  pyloric  reonon.     The  liquid  and  pulpy  suhst^mces  are 

fnix-ed  out  first,  while  the  fioliil  bodies  arc  still  retained     Inasmuch  as  the 

*|JMroTe  rn  the  ftjndus  of  the  stomach  ia  very  slight,  only  the  easily-movable 

Hid  watery  constituents  of  the  g:astric  contents  are  cnrricd  to  the  pylorus,  on 

Mmmi  of  whicli  a  sort  of  selective  arrangement  is  developed. 
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Of  further  interest  is  the  factor  which  excites  peristalsis.  We  may 
imagine  that  it  is  brought  about  by  the  mechanical  influence  of  the  ingesta, 
or  by  the  increased  congestion  of  the  blood-vessels  of  the  gastric  mucous 
membrane.  We  have,  however,  never  given  up  the  view  of  Briicke,***  namely, 
that  the  gastric  acidity  is  the  cause  of  the  gastric  movements.  On  the  other 
hand,  v.  Pfungen^"  has  promulgated  the  hypothesis  that  the  alkalies  cause 
the  pyloric  sphincter  to  open  and  tliat  the  acids  cause  it  to  contract.  A. 
Hirsch*^'*  has  undertaken  to  explain  these  contradictions.  He  found  that 
in  animals,  in  which  duodenal  fistula;  had  been  established,  neutral  as  well 
as  alkaline  fluids  pass  in  a  short  time  from  the  stomach  into  the  duodenum ; 
likewise,  also,  dilute  solutions  of  acetic  acid.  Solutions  of  hydrochloric  acid 
(1  to  5  per  mille)  alone  remained  in  the  stomach  a  longer  time.  Stronger 
solutions  of  acids  (it  being  immaterial  whether  acetic  or  hydrochloric  acid 
is  employed)  caused  vomiting.  The  closing  of  the  pylorus  in  itself  thus 
seems  to  be  independent  from  the  reaction  of  the  gastric  contents ;  not  until 
the  gastric  mucous  membrane  has  been  over-irritated  does  active  movement 
of  the  whole  stomach  begin  (see  Roux  and  Balthazard).  This  movement 
is  then  transmitted  to  the  pylorus.  The  observations  of  Hirsch  show  that 
irritation  of  the  stomach,  when  sufficiently  strong,  may  cause  the  contrac- 
tions to  become  so  vigorous  as  to  lead  to  a  form  of  tetanus  of  the  pylorus; 
the  contractions,  breaking  against  the  tetanically-closed  pylorus,  become 
recurrent,  the  cardia  and  oesophagus  become  reflexly  dilated,  and  the  phase 
ends  in  vomiting. 


"'  Briicke,  Lehrbuch  der  Physiologie,  4  Aiifl.,  Bd.  1,  S.  322. 

"» V.  Pfungen,  Ueber  Atonie  des  Magenn.  Klin  Zcit-  und  Streitfragen,  Wien,  1887. 

"» Hirsch,  Centralblatt  f.  klin.  Medicin,  1893,  No.  4. 


Diseases  of  the  Stomach 


Part  I 
general  division 


I.     METHODS  OF  GENERAL  EXAMINATION 


CHAPTER  IIL 
The  Anamnesis. 

All  clinicians  and  clinical  text-books  have  so  frequently  empliasised 
importance,  in  making  a  diagnosis,  of  an  exhaustivi-  anamnesis,  which 
cills  attention  to  the  salient  points  and  yet  does  not  enter  into  details  too 
nunutely,  that  reference  to  its  value  might  seem  superfluoua.    However,  the 
technique  of  the  anamne,«is,  in  diseases  of  the  digestive  organs,  deserves  an 
exhaustive  diecussion,  for  I  have  been  repeatedly  convinced  that  the  elicita- 
tion  of  the  facts  and  data  which  are  concerned,  has,  as  a  rule,  not  received 
the  attention  and  the  accuracy  rwiuired  for  a  true  conception  of  the  disease. 
The  local  anamnesis,  which  refers  to  tlie  digestive  apparatus  and  its 
functions,  must  be  preceded,  without  exception,  by  the  general  anamnesis, 
which  includes  all  previous  diseases  as  well  iis  hereditary  c<jnditions.    Above 
ail  things^  one  should  not  allow  oneself  to  be  deceived,  in  making  an  unbiased 
examination,  by  the  previously-mentioned   (page  2)   tendency  of  patients 
to  lay  special  stress  upun  disturbances  of  their  digestive  apparatus.     Hur- 
ried conclusions  must  be  particularly  avoided  in  this  connection^  because 
of  the  relationship  so  frequently  existing  [)etween  dige.*itive  disturbances  and 
other  organic  diseases,  and  because  of  the  purely  symptomatic  role  played  by 
the  former  in  the  symptom»complex  of  the  constitutional  diseases  (tuber- 
culosis, syphilis,  diabetes  mellitiis,  carcinoma,  gout,  lenktemia,   clilorosis, 
pernicious  ana?mia,  etc.). 

The  local  anamnesis,  which  refers  to  special  diseases  of  the  alimentary 

canal,  must  take  into  consideration  al!  points  concerned  in  the  diagnosis. 

The  fewest  sins  of  omission  will  be  committed  if  the  examiner  proceeds  as 

if  the  determination  of  the  status  prcesens  were  impossible  for  any  reason. 

The  following  questions  will  serve  better  to  elicit  the  points  of  import- 

Clie  anamnesis  than  any  long-winded  explanation: — 
te  and  sex  ? 
hen  did  the  disease  begin,  and  how  long  has  it  existed? 
d  it  begin  suddenly  or  gradually? 
case  of  the  former,  under  what  circumstances  did  it  begin,  or  what 
symptoms  accompanied  the  onset    (fever,  chill;^,   infectious  dis- 
eases), or  what  were  the  causes  (indigestion,  sudden  cooling  off, 
rauma,  fright,  etc.)  ? 
w  did  the  disease  manifest  itself  at  the  beginning? 
(53) 
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Did  the  flinicai  picture  undergo  any  dianges  since  its  onset,  and  what 
^  were  tliey  ? 

I  Weight? 

I  What  is  the  uatuR*  of  the  complaint  existing  at  present?  m 

Of  the  above-raeutiomHl  <|nrstioiis  tlie  age  and  occasionally  the  sex^ 
play  an  important  role.  Thus  eareinoma  is  a  disease  which  appears,  as  a 
rule,  beyond  the  third  decade,  whereas  gastric  ulcer  occurs  in  the  majority  of 
cases  at  the  time  of  puberty,  and  preferably  in  tlie  female  sex.  On  the  otiief 
hand,  carcioonia  of  the  oesophagus  develops  far  more  frequently  in  men 
than  in  women.  The  influence  of  traumatism  upon  the  stomach  or  its 
neighbourhood  must  not  be  dii^ regarded.  Thus,  for  example,  cases  of  ulcer 
have  been  frequently  described  a^  due  to  an  injury.  Carcinoma  can,  of 
course,  not  be  caused  by  traumatism ;  the  latter  may,  however,  hasten  the 
growth  of  malignant  neoplasms. 

The  weight  is  also  (d*  great  practical  importance.  It  is  highly  import- 
ant, in  regard  to  loi^s  of  w^eight,  to  distinguish  between  alimentar}'  (artificial) 
or  nosogenoua  loss  of  weight  The  rormer  is  frequently  a  result  of  improper 
mode  of  living,  or  fear  of  eating  which  is  attributable  to  true  disturbanci^s, 
or  to  a  false  conception  of  the  easy  or  difficult  digestion  of  articles  of  diet; 
or  it  may  he  the  result  of  anorexia,  which,  again,  uuiy  be  psychical  or  organic 
in  origin.  The  loas  of  weight  in  w'vere  organic  diseases  of  the  stomach  ia^ 
as  a  rule,  also  accompanied  hy  a  decidcfl  impairment  of  strength;  whereas 
this  impairment  is  often  absent  in  cases  of  alimentary  loss  of  weight  or  in 
functional  disturbances.  The  loss  of  weight  without  other  symptoms  is  not 
always  an  unfavourable  sign,  and  likewise  an  increase  in  weight  cannot  al- 
ways be  looked  upon  as  a  favourable  symptom.  Even  in  carcinoma  of  the 
stomach  (and  intestines)  the  weight  may  show  a  marked  increase  tempn- 
rarily  (even  without  increase  of  ascites  and  oedema).  The  real  strength  is, 
however,  usually  not  increased. 

We  had  now  lietter  refer  to  the  special  disturbances,  concerning  which 
the  following  points  are  to  be  considered  :■ — 

A.  How  h  hunger  or  appHitc? 
(a)  Is  it  regular  or  not? 
(h)  Is  the  appetite  completely  lost? 
(r)   Or  is  it  variable  and  freakish,  and  only  present  for  certain  sub- 
stances ? 

(d)  Is  the  appetite  increased,  or  is  there  a  spasmodic  and  impulsive, 
ravenous  hunger  ? 

(e)  Is  anorexia  present,  which  disappears  with  eating;  or  rice  reran. 
does  a  good  appetite  disappear  aftef  eating  a  few  morsels  of  food? 
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if}  0006  a  temporary  appetite  exist  which  alternates  with  anorexia, 

or  doee  a  normal  appetite,  or  even  anorexia,  L'hange  into  bulimia  ? 
{g)   Does  the  feeling  of  satiation  develtrp  after  eating,  or  does  it  not? 
{h)  Does  repugnance  exist  toward  food,  ngainst  all  or  only  certain 
articles  of  iiet,  especially  mont  and  its  products? 

I 
//,  h  the  thirst  increiisedf 

Does  the  amount  of  urine  excreted  eorresipond,  or  not  correspond,  to 
the  quantity  of  water  ingested? 

t\  Uow  is  the  sense  of  i/istef 

(o)   Normal,  insipid,  paaty,  sweet,  sour,  unpleasant,  or  foul? 
(6)  Does  the  taste  vary  with  the  time  of  the  day  or  hour? 

H.  What  is  the  nature  and  time  of  ike  different  meals  f 

(a)   Approximate  estimation  of  the  quantity  of  the  ingested  foods  or 

liquids? 
(6)   Especially  with  reference  to  proteids,  carbohydrates,  fats,  salts, 

liqnids  (tea,  coffee,  cocx>a,  milk,  water,  mineral  water)  ? 

B,  Xfw  alcohol  and  tobacco  abused? 

F.  Do  disturbances  of  swallowing  or  symptoms  of  di/sphagid  exi^tf 
{a)   In  the  form  of  a  jjlobus  in  the  throat? 
(6)   A  feeling  of  resistance  or  foreign  body  (at  what  point)  ? 
(c)  Do  pains  arise  in  the  region  of  the  pharynx  or  tesophagus  (of  what 

character:  regularly  or  irregularly,  associated  or  n*>t  witli  eating, 

its  intensity)  ? 
{d)  Does  an  obstruction  interfere  witli  the  direct  passage  of  food  (at 

what  point,  and  what  is  the  state  of  the  food  wliich  is  obstructed 

(solid,  semi-solid,  pulpy,  liquid)  ? 
(e)   Has  bleeding  from  the  pharynx  or  opsophngfiis  been  observed  by 

the  patient  or  determined  by  a  physician? 

0.  Is  a  feeling  of  pressure  present  in  the  region  of  the  stomach  ? 
(a)  At  what  point,  and  where  felt  most  intensely? 
{b)   Only  after  eating,  or  independent  nf  the  in^fi^stion  of  fond? 

(c)  Does  the  pressure  begin  immediately  after  enting  (exact  answers 
desirefl),  or  after  the  lappe  of  some  time? 

(d)  How  long  does  this  pres.'^ure  persist  (for  hours  or  only  during  di- 
gestion and  then  disappear  again)  ? 

(e)  Do  the  quality  and  quantity  of  the  food  exert  any  influence  upon 
the  onwt  and  the  intensity  of  the  pressure? 
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(/)  Docs  this  sensation  of  pressure  disapiwar  for  days  or  weeks  at  a 
tiuiCj  only  to  retiir  again  Jatcrr*  Can  tlie  patient  give  any  causes 
for  tlii^e  vaiiutioiis  (dietetic  errors,  e-\ciienient,  etc.)  ? 

//.  Is  a  scfisfitiofi  of  fuhif'ss  prcrsent  nfirr  eating  f 

{a)   In  the  epigastriui?!,  or  lower  douTi^  or  all  over  the  abdomen? 

(6)   A\m  after  t^niall  njealj^,  or  only  after  the  principal  meals? 

(f)  tJr  does  it  not  oeeur  until  during  the  digestion  and  in  direct  associa- 
tion with  ingestion  of  food  'i 

{d)  Is  the  feeling  of  fulness  inlluejRcd  hy  the  quality  or  quantity  of 
the  foods  and  liqiiidri   (meat,  vegetables,  fata,  tiuids)  ? 

(f)   Does  this  Bonsation  appear  also  at  other  than  meal  times? 

i.  Are  jHtim  ffit  in  the  region  of  the  stomach  f 

(ti)   In  eoniieetion  with  the  mi-als,  or  independently  of  them? 

(b)  In  case  of  the  latter,  do  they  apjiear  at  regular  intervals  of  hours, 
days,  weeks,  months,  and  always  in  tlie  same  intensity  and  t?ame 
character  (see  under  e)  f 

(c)  At  what  point  are  the  pains  localised  (describe  approximately), 
that  is,  within  a  circumfcscriiied  area,  region,  or  in  a  division  of  the 
abdomen,  or  do  they  L-hange  their  location? 

(d)  Are  they  eontined  to  the  area  involved,  or  do  they  radiate  in  vari- 
ous directions?     If  so,  deserihe  the  latter. 

(e)  Character  of  the  pains  {boring,  griping,  gnawing,  sensation  of  a 
sore,  burning,  heart-burn,  cramp-like) ;  can  the  patient  attend 
to  bis  work  in  spite  of  them,  or  must  he  remain  in  bed  ?  How  long 
do  the  painsi  continue  (seconds,  minutes,  hours)  ?  Do  they  begin 
anew  after  intervals  of  rest? 

(/)   Are  the  pains  permamnthj  or  femporarihf  relieved  htj  the  inge^tioth 

of  food  (which  food)  :  are  they  cxacerhaiedj  or  do  ihey  remain  un- 

in  ft  tie  need  ? 
(ij)   If  they  are  provoked  by  the  introduction  of  food,  which  has  the 

most  influence  in  this  respect,  a  lii|iitd,  a  soft,  or  a  solid  diet? 
( // )   Are  the  pains  less  when  at  rest,  and  do  they  increase  or  not  increase 

in  seventy  on  motion? 
(0   Does  pressure  upon  the  painful  area  lessen  or  increase  the  pain? 

Eru c ta  t  ion  ( h e It  h  in  ff ) . 
(a)   Slight  or  trouhlesome? 
(h)   Quietly  or  loudly  audible  (explosive)  ? 

(r)   In  connection  with  digestion,  or  also  when  the  stomach  is  empty? 
((f)   Character    of    enietation :     odourless    or    odourous    (like    rotten 
eggs,  fa^eulent ;  like  acids,  greasy,  rancid)  ? 
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(f  >   Ib  it  accompanied  by  the  sinmlUuirniu;  regurgitation  of  food  (taste, 

odour,  and  condition  of  tlie  Jiitter)  ? 
if)  Duration  ot  the  i>eriod  of  eruetiitions  (for  minutes,  or  shorter  or 

longer)  ? 
iff)  Do  they  occur  only  oeea8ional]y,  or  regularly  every  day? 

lb  Vomiting  and  nausea. 

(a)  Is  tlje  naubea  protracted  or  teinpomry,  and  is  it  associated  with 
eating? 

(b)  1&  it  relieved  by  rest? 

(c)  Character  of  the  voinilus;  food,  murus,  liilc,  acids;  quantity, 
colour,  and  odour? 

(d)  Does  the  vomitinj?  neeiir  daily,  and,  if  ^io,  at  wliat  time? 

(e)  Does  the  vomiting  set  in  wlien  the  stomach  is  empty  and  fasting,  or 
after  eating,  and*  if  so,  liow  long  after  eating? 

(/)  Was  hlood  or  ant^  othrr  ahriornwl  ronstHnrnf  fv^r  pres(*ni  in  the 
vomitusf  If  blood  was  present,  wliat  was  its  quantity  and  colour 
(light  or  dark  red)  ;  was  it  mixed  witli  food,  was  it  foamy?  (Com- 
pare also  with  M.) 

(g)  Is  the  vomiting  periodical  (with  periods  of  normal  health),  and 
what  h  the  length  of  the  intervals? 

(h)  Describe  the  act  of  vomiting  (previous  sense  of  prei<sure  and  ful- 
ness, nausea,  feeling  of  chnking,  and  severe  eranip-like  pains)  ? 

(i)  I«  tlie  act  of  vomiting  preceded  by  a  freling  of  discomfort,  or  are 
the  food -substances  ejected  without  such  abnormal  sensations? 

(h)   Ig  the  vomiting  followed  by  relief? 

(0   Is  the  vomiting  frequently  repeated  during  the  day  or  night,  and 

R~  at  what  intervals  of  time?    Does  it  occur  whenever  food  is  taken? 

mruaiion  of  the  howeh. 
(rt)   Is  couBtipation  or  diarrhcpa  present? 
(b)  In  cage  of  the  former,  are  the  bowels  at  any  time  evacuated  gpon- 

fanenusly,  and  at  what  intervals  of  time? 
('0   If  not,  what  remedies  are  employed   (purgatives    f state  which], 

injections,  enemata,  suppositories),  their  character  and  reaulta? 
(J|  Appearance,   colour,   odour,   admixture  with    abnormal   elements 
(mucus,  membranes,  blood,  pus.  eiifozoa,  tar-colonred  stools)  ? 

(f)  Are  the  stools  accompanied  by  pain :  if  so,  where  is  it  located? 
if)  If  diarrhoea  exists,  how  f refluent  are  the  evacuations  and  what  is 

the  composition  of  the  stools  (excrements,  or  blood,  or  pus,  or  a 
mixture  of  them)  ?    What  is  the  eonsistency  of  the  ffficcs? 

(f})  If  the  diarrhoea  accompanied  by  abdominal  pain  and  rumbling? 

(h)  Is  the  diarrhoea  continuous  or  periodical? 
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(*)   le  the  diarrlura  fretiuentlv  or  jvguiarly  preceded  by  constipalion, 

I  and  is  the  former  always  followed  by  a  renewed  period  of  eon- 

I  Htipation? 

I  (k)   Ih  tenesmus  present  constantly  or  CH-easionally  ?     Does  the  tcues- 

I  iiius  lead  to  evjieiiation  ?    What  U  the  eomposition  of  such  cvaciia- 

I  tioiis  (see  under  /')  ? 

I  (7)   Bo  hieniorrhoids  exist?     Is  tin  iv  iin  exeretion  of  blood,  mucus,  or 

I  similar  materia]  from  the  anus? 

I  (tii)   Is  tliere  a  feeling  of  soreness  ur  burning?     Has  tlie  anus  been 

I  the  peat  of  fissures,  tistulcT,  proctitis,  or  periproetitts? 

N.  Flaiulcncy. 

(a)  lU  eharaeter  and  associated  symptoms  (mnrkod  abdominal  disten- 
-  siou,   unpleasant   sensations,   headache,   anxiety,   palpation,   dy&p- 

I  na'a)  ? 

I  (6)  Does  it  only  frJlow  a  certain  form  of  diet,  or  all  varieties  of  food'" 
I  (f)  Length  of  duration  and  time  of  occurrence  (as  regards  length  of 
I  time  after  eating,  short  or  long  period  of  duration,   regular  or 

I  periodical;  if  the  latter,  an*  the  intervals  t\7>ical  or  irregular)? 

(f/)   Borborygmi,  rumhling,  gurgling,  and  griping? 

0.  Suhjfftit'clff  pctrepilhfe  pcrisinfiir  movements. 

(a)  In  what  part  of  the  abtlonien? 

(b)  Dependent  upon  or  independent  of  the  digestive  period? 
L          (f)   Hegidar  or  perio<licaI? 

P.  Scfisaiion  fij^  if  fj  forefffn  lnvlff  were  present  in  the  fihdomen, 

{a)   Jjocation;  does  its  ])osition  change  with  the  body  motions? 
(b)   Does  pressure  cause  pain?    Do  pains  arise  spontanecniBly  in  the  re- 
gion of  this  sen^tatinn? 
(f)   Has  the  supposed  ftireign  !»ody  increased  in  size? 

The  diagnoslic  value  of  some  of  these  points  of  anamnesiP  is  undoubt- 
edly clear  and  therefore  retjuircs  no  further  discussion,  whereas  some  of  the 
other  facts  stated  above  nmst  be  eoneidered  more  fully.  We  shall  discues 
them  in  the  order  followed  above. 

We  must  distinguish  between  appetite  and  a  stensaiion  of  hunger.  The 
latter  is  felt  in  the  stoma*  h,  and  its  presence  may  be  manifested  by  consider- 
able pain,  even  though  the  appetite  is  absent.  Appetite  is  the  precursor  of 
hunger,  and  consists  of  an  inclination  or  longing  for  food  (M.  Kubner). 
The  opposite  to  appetite  is  r^^pugnance,  and  its  worst  form,  disgust  for  food. 
Both  conditions  occur  physiologically,  hut  then  only  temporarily  (for  ex- 
ample, surfeit  of  food,  poorly-cooked  foods,  anger,  etc.).    If  it  is  a  persistent 
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jnditioHy  it  is  either  the  expression  of  nervous  aiTections,  or  of  severe  or- 
gmic  gastric  disease,  or  of  other  patliolo^ic  proeefises;. 

Obstinate  loss  of  appetite  is,  for  example,  frequently  observed  at  the 
begtnnisg  of  pulnionarv  phthisis?.  A  thorough  examination  of  the  hmgs 
fbonld  therefore  not  he  neglected  in  every  case  of  obntinate  anorexia. 

The  reverseil  condition  of  the  appetite,  that  is,  a  morbid  increase  of 
sppetite,  18  designated  as  bulimia  (the  hunger  of  oxen),  or  as  etjnorexia  (the 
hunger  of  dogs).  Bulimia  is,  in  the  majority  of  caset;^  a  concomitant  symp- 
tom of  nervous  disturbances;  in  other  caaefl  it  may  appear  alsn  as  a  coin- 
pUcalion  of  nervous  or  organic  gaBtric  and  other  diseases   (gastric  ulcer, 

worm,  sexual  diseases,  affections  of  the  brain,  neurasthenia,  diabetes 

itns,  etc.). 

Bulimia  must  also  be  distinguished  from  polyphatfia  and  acorin.  In  the 
forrner  an  abnormal  quantity  of  foods  and  Hquitk  is  ingested  without  any 
noticeable  increase  in  apjietite;  tliis  may  he  the  result  of  abnormal  met*ibol» 

or  an  insufficient  failing  of  satiety.  This  state  is  called  acona.  Poly- 
phagia is  most  frequently  observed  in  diabetes,  in  the  convalescence  from 
nevere  diseases  (typhoid,  intermittent) »  and  also  in  diseases  of  the  brain 
(epilepsy,  hydrocephalus,  cerebral  tumours,  etc). 

Various  forms  of  changes  in  the  appetite  exist  between  the  af)Ove-meu- 
tioned  extremes  ( parorexia) ,  It  is  markedly  affected  by  external  and  psy- 
chical influences,  but  in  the  majority  of  cases  it  is  a  symptom  of  gastric 
aeuroeess. 

The  appetite  ii^  generally  lessened  in  cnn^erf  atrophy  of  the  gastnc 
mucous  memhmne,  in  chronic  gastritis  in  Us  severe  forms,  and  in  amyloid 
iegsneradon.  Ttie  appetite  is  occasionally  entirely  absent  in  those  condi- 
tiona,  or  it  exists  only  for  substances  which  are,  as  a  rule,  prohibited  (gen* 
erally  acid  and  highly-seasoned  foods).  A  repugnance  and  even  di^^gust  for 
meat  and  otber  albuminous  substances  exists  in  nearly  all  cases  of  cancer. 
Kormal  appetite,  or  even  a  voracious  appetite,  is  observed  only  rarely  in 
caocer. 

The  appetite  varies  considerably  in  gtistric  dUatafion,  depending  upon 
tiie  cause  and  the  severity  of  the  disease,  as  well  as  upon  the  condition  of  the 
diemicaJ  processes.  A  normal  appetite,  and  occasionally  a  voracious  appetite, 
oecnre  in  hyperchlorhydria ;  a  }>oor,  and  occasionally  entire  absence  of,  appe- 
tite occurs,  as  a  rnk\  in  ectasia  accompanied  by  marked  stagnadon. 

The  appetite  remains  generally  unaffected  in  gastric  uleer,  and  indeed 

'bidly  increased  desire  for  food  may  exist,  (.specially  during  the  painless 

In  rare  cases,  however,  the  feeling  of  hunger  may  also  he  lessened. 

however,  be  distinguished  from  the  fear  of  food  [sitophobia] 

of  the  pain  it  causes.    The  state  of  the  appetite  in  the  sequelns  of  ga^«- 

(pyloric  stenosis,  dilatation,  careinomatoua  ulcer)  undergoes  grad- 
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ual  change,  and  is  similar  to  ihiit  iiiaiiirested  by  these  conditions  under  otlif  r 
circumstances. 

The  appetite  is  quite  variable  in  gastric  neuroses.  The  principal  type 
of  this  form  of  appetite  consists  in  tiie  disappearance  of  tJie  desire  for  food 
after  beginning  a  meal,  wbitfi  had  been  prccedcil  by  an  excellent  appetite;  a 
feeling  of  satiety  steps  in  ''after  the  tirst  spoon  fid  of  soup/'  and  the 
stomach  feels  fuU  and  bke  an  extremely  heavy  weight.  In  other  cases 
the  appetite  acts  in  a  capricious  and  queer  manner,  dei»ending  u{>on  the 
mood,  it  being  exaggerated  sometimes,  and  reduced  to  nil  at  other  times. 
Periods  of  good  appetite  alternate  with  intervals  of  lessened  and  even  absent 
appetite.  A  number  of  variations  of  the  most  peculiar  nature  occur  in  this 
connection,  tfie  enumeration  of  which  would,  however,  require  tiX>  much 
space.  Common  to  aU  is  the  protean  type,  which  jumps  suddenly  to  ex- 
tremes and  which  is  almost  positively  indicative  of  the  nervous  origin  of  the 
disease. 

A  different  form  of  appetite,  which  vacillates  within  wide  limits,  is 
manifested  by  such  disturbances  of  digestion  as  nccmiiptiny  or  follow  other 
chronic  diseases,  such  as  pulmonary  phthisis,  malaria,  heart-disease,  and 
nephritis.  A  definite  type  of  this  form  of  appetite  cannot  even  be  approxi- 
mately given,  for  the  nature  and  extent  of  the  causal  diseaj^cs  have  a  marked 
iniuence  upon  the  digestive  functions. 

Finally,  I  wish  to  call  attention  to  tlie  fact  tliat  conclusions  as  to  the 
condition  of  the  gastric  functions:^  cannot  be  dedoeed  from  tlie  state  of  the 
appetite.  I  have  repeatedly  found  that  tlie  gastric  functions  were  perfectly 
normal,  although  the  appetite  was  completely  lost,  and,  vice  versa,  1  have, 
on  the  otlier  hand,  seen  a  large  number  of  case??  in  which  the  appetite  waa 
unaffected  in  spite  of  marked  functional  disturbances. 

The  condition  of  thirst  is  of  great  importance  in  diseases  of  the  stom- 
ach.   It  is  only  exceptionally  dirninis!ied,  and  remains  normal  in  many  ga,s- 
tric  affections.     Thirst  is  markedly  increased  in  diseases  of  the  stomach^ 
associated  with  loss  of  gastric  motility,  especially  in  gastric  dilatation.  These/ 
cases  present  also  the  diagnostically  very  important  antagonism  between  the' 
quantity  of  water  ingested  and  the  amount  nf  urine  excreted.    Tliirst  and 
diuresis  are  not  rarely  increased  in  gastric  ulcer  and  in  hyperchlorhydria. 
The  thirst  is  likewise  increased  in  many  cases  of  gastric  neuroses. 

The  condition  of  the  insfe  and  the  odour  of  the  breath  are  of  limited 
ralue  in  the  diagnosis.  These  conditions  may  both  be  normal  in  severe  gas- 
tric affections,  and,  on  the  other  hand,  markedly  altered  in  mild  gastric 
disturbances.  The  taste  is  frequf»ntly  insipid,  past\%  and  hitter  in  chronic 
gflstritig  and  in  carcinoma,  foul  in  marked  fermentative  processes  and  ulcer- 
ating gastric  cancer,  as  well  as  in  decomposition  within  the  intestines.  The 
taste  may  also  be  changed  qualitatively  in  nervous  dyspepsia.    On  the  other 
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bandt  it  is  usually  normal  in  ulcer  and  in  nil  other  gastric  disturbances  asso- 
ciatixi  with  superacidity*  A  bad  taste  and  foul  l»reatli  are,  however,  caused, 
as  a  rule,  by  diseases  of  the  mouth,  pharyux,  and  tonsils.  Carious  teeth, 
periodontitis,  inflammatious  of  the  alveoli  and  of  the  pnlp,  and  tonsillar 
ping?  (thrombus)  (J.  Herzfeld,*  B.  Frankel,-)  also  occasion  a  stale,  foul, 
or  bitter  taste  and  odour.  The  last-nieutioned  author  calls  attention,  and 
justly  so,  to  the  fact  that  the  foul  odour  occasionally  exists  in  the  mind  of  the 
patient,  and  not  in  reality.  According  to  my  exi)erience,  uncleanlinesss  of 
the  t<jngue  is  an  important  cause  of  the  bad  tiiste  and  odour.  By  scraping 
off  the  fur  of  the  tongue  (particularly  the  dorsum  of  the  tongue),  with  a 
cotton  swab  or  a  spatula,  one  may  frequently  convince  oneself  (and 
the  patient)  as  to  the  isource  of  the  bad  odour. 

The  corn  position  and  ihe  nitmbcr  of  menls  may  give  information  which 
la  of  diiigna^tic  value.    Keference  to  the  diet  k  especially  useful  for  the  de- 

ination  of  the  state  of  nouriiihment,  as  well  as  the  possible  loss  or  in- 
rrtAse  of  bo<ly  weight  (s^ce  above,  page  54).  Tlie  quantity  and  variety  of 
liquids  are  also  of  importance.  I^irge  quiintities  of  liquidj*,  whether  in  the 
form  of  soup,  coffee,  tea,  mineral  water,  or  alcoholic  drinksi,  easily  tend  to 
cftuae  relaxation  of  tlie  gastric  muf^culature,  even  though,  as  we  learned  in 
iiur  student  days,  the  stomach  shows  a  wonderful  adaptability  in  thi^  respect. 
It  i$  4yf  practical  importance  thai  the  old  routine  method  of  ordering  soups, 
OA  it  i$  still  practiced  hy  some  physidaii'S,  Jmds  freiptenthf  to  ajk  exucerba- 
Hon  of  manff  gastric  nffeciions,  and  imrticularly  to  a  Joss  in  weight. 

The  patient's  statements  as  to  disturbances  of  s«'fl//oH'rn^  are  of  little  u^e 
taHtgs  corroborated  by  obj*^'tive  examination ;  tliey  may,  however,  serve  to  a 
ftrtain  extent  as  a  guide  to  tlie  diagnosis.  At  first  the  location  of  the  dys- 
phagia must  be  examined.  The  extent  of  the  ohstniction  is  furthermore  of 
tfignificance,  and  may  be  readily  juflged  from  the  sort  of  food  ingested  by 
the  patient  at  the  time  (solid,  semi-solid,  liquids).  We  must  not  neglect  to 
■k  the  question  whether  disturbances  of  swallowing  are  present  only  teni- 
prirarily,  that  is,  docs  the  oesophagus  show  noruinl  permeability  for  days  or 
hours  at  a  time.  It  must  also  be  determined  whether  the  spasm  or  similar 
diftnrbanoe  is  independent  of  the  ingestion  of  food.  (Esopkagism  is  to  be 
taken  into  consideration  under  the.^o  circumstances. 

The  regurgitation  of  food  or  liquids  is  of  diagnostic  significance  when 
a  iivrrticuhtm  is  suspected.  Yet  too  much  reliance  must  not  be  attributed 
b  thf^se  signs-  Patients  are  occasionally  able  to  call  the  attention  of  the 
phT)ciciAn  to  a  certain  swelling  in  tlie  throat — the  typical  site  of  a  high 
iHOphageal  diverticulum — which  appears  after  taking  food. 

*  J.  HerzfelcL,  ThcrarK*ntJ»c1ie  ilotiataht^fte,  1897,  Janiinrheft. 

♦B.  PVilnW.  Archiv  ftir  I^r>Tigoli>g!e,  1900»  Bd.   10,  Heft  1;   ref,  nach  Therapie 
der  Gegeawart,  1900,  B<1.*  2.  S.  80. 
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The  "globus  kystericm"  can  hardly  be  overlooked  in  carefully  eliciting 
the  anamnesis,  yet  it  is  probably  not  superfluous  to  call  attention  to  a  sensa- 
tion similar  to  the  '^globus  hystericus"  which  is  caused  by  tenacious  mucus 
ndhering  to  the  pharyngeal  or  tesophageal  walh  Faitis  occasioned  by  the 
jjassage  of  tlie  bolus,  in  the  absenre  of  stenosis  is  indicative  of  simple  and 
inflammatory  processes  in  the  ccsopbagus  or  in  its  neighbouring  structures 
(mediastinum,  iymphatic  glands,  etc.).  The  origin  of  hceniorrhage  in  cajs^es 
of  dysphagia  cannot  be  proven,  as  a  rule,  by  the  anamnesis,  and  therefore 
requires  further  examination. 

Pressure  in  the  epiyaMnum  is  a  symptom  shared  in  common  by  many 
diseases  of  the  stomach.  It  is  therefore  only  rarely  of  diagnostic  importance 
in  differentiating  between  the  various  affections  (see  below).  In  the  mild 
eases  a  slight  and  tolerable  presf^ure  develops  i^hortly  after  eating,  which  dis- 
appears in  the  course  of  digestion,  whereas  in  the  severe  forms  of  gastric 
disease  the  pressure  continues  for  hours;  in  still  other  cases  the  pressure 
does  not  develop  until  the  height  of  gastric  digestion  is  reached.  Finally, 
patients  are  met  with  who  constantly  eufler  from  a  feeling  of  pressure  or 
fulness  in  the  epigastric  region,  even  when  the  stomach  is  empty  or  after 
tlie  ingestion  of  minute  quantities  of  food.  This  sensation  of  pressure  is 
frequently  caused  by  sweUing  of  the  liver,  hut  may  ako  be  due,  in  individual 
cases,  to  nervous  affections  of  the  stomach,  to  constipation,  biemorrhoids, 
etc.  This  pressure  is  frequently,  but  not  always,  accompanied  by  a  fcvlmg 
of  fuhieas.  The  latter  is  also  associated  with  the  former  in  the  majority  of 
cases,  whereas,  on  the  other  hand,  pressure  may  occur  independently  of  the 
feeling  of  fulness.  It  is  of  as  little  diagnostic  value  as  is  epigastric  pressure; 
in  drawing  conclusions,  however,  a  marked  feeling  of  fulness  is  usually 
referable  to  an  abnormally  long  sojourn  of  the  ingesta  in  the  stomach,  and 
hence  to  a  dif*turbance  of  the  motor  mechanism  in  the  stomach  as  well  as 
in  the  intestines. 

Pains  in  the  rcffion  of  the  siomnck  are  of  unusually  great  diagnostic 
significance,  ju-ovided  time  is  taken  to  determine  exactly  their  location, 
intensity,  elmractor,  and  time  of  ntTurrrnce.  It  h  of  primary  importaiK*e 
to  determine  whether  the  "stomach-ache''  really  originates  in  the  stomach. 
Even  intelligent  patients  constantly  refer  pains  in  any  part  of  the  abdomen 
to  the  stomach.  It  is  well,  therefore,  not  to  place  too.  much  reliance  upon 
these  asaertions,  and  we  must  think  besides  of  true  cardialgia,  of  cholelith- 
iafiis,  nephrolithiasis,  intestinal  colic,  hernia*  in  the  linea  alba,  and  pan- 
creatic colic,  and  we  have  to  examine  for  them. 

If  the  patient's  history  shows  that  gastric  pain  is  probably  present,  it 
becomes  necessary  to  determine  whether  it  bears  any  relationship  to  the 
ingestion  of  food.  Such  a  connection  is  found  to  a  certain  extent  in 
both  organic  and  nervous  affections  of  the  stomach,  but  most  frequently  in 
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the  former.  It  is,  furthermore,  of  intL'rest  that  the  course  of  a  large  numbiT 
of  chrome  affections  of  the  stomach  may  be  unaccoinpank'd  by  pain.  This  is 
the  case,  for  instance,  in  the  various  stages  of  the  majority  of  the  chronic 
gtstric  catarrhs  (in  its  stricter  sease)  and  in  many  nervous  atfeetions  of  the 
namach.  Gastric  cancer  may  abo,  unless  situate* I  directly  at  the  pylorus, 
run  a  painless  course,  or  at  least  manifest  no  severe  pain,  Carcinojna  of  the 
pylonis,  on  the  otlier  hand^  is  aceompanied,  as  a  rule,  by  pain  during  its 
idranced  stages;  its  absence  is  exceptional. 

The  pain  varies  in  mtfttsthcnui  and  in  gastric  dilatation;  mild  forms 
of  tlusK  conditions  may  exist  without  any  pain  whatever.  Pains  of  more 
Of  len  severity  do  not  develop  unless  marked  retenlion  of  the  gastric  con- 
tentt  exista,  especially  when  accomprtnied  by  jtdvanced  fernientative  pro- 


Pain  is  rarely  absent  in  (jastric  or  dtiodcutil  uker.  However,  gastric 
ttloer  may  run  a  course  which  is  practically  free  from  pain;  this  has  been 
pfo?€ii  by  accidentally  finding  an  old  idcer-jicar  at  autopsy,  and  also  by  the 

IFudden  perforation  of  a  peptic  ulcer  without  any  previous  manife*itations  of 
that  condition.  The  pain  of  a  gastric  ulcer  has  a  definite  character,  which 
serves,  as  a  rule,  to  distingnish  it  sharply  from  the  other  pains  occurring 
lA  the  same  location.  It  is  grwimng  and  burning  in  nature,  and  feels  as  if 
illf  io  a  sore  spot.  If  cramps  occur  in  the  stomarh,  the  pain  will  radiate 
wther  diametrically,  or  laterally  backward  toward  the  dorsal  vertebrae.  In 
nte  cases  the  vertebral  pain  is  more  pronounced  than  the  epigastric.  In 
fuirie  ulcer  the  pain  develops  from  thirty  to  forty-five  minutes  after  the 
ii^gertian  of  food,  whereas  in  duodenal  ulcer  the  painful  seizure  does  not 
begin  until  much  later  (about  ninety  to  one  hundred  and  twenty  minutes) 
•llrr  taking  food.    In  the  latter  case  the  starting  point  of  the  pain  is  in  the 

ileft  parasternal  line^  whereas  in  ulcer  of  the  stomach  it  is  most  frequent  in 
the  median  line.  The  patient  does  not  always  sufTer  from  intense  pain  in 
fWtric  ulcer,  but  instead  complains  of  a  dull  or  painful  pressure.  Rest  on 
the  back  lessens  the  pain  of  gastric  ulcer,  while  motion  of  the  body  and 
occasionally  even  changing  of  the  posture  and  mechanical  influences  (lift- 
ing, carry-ing,  riding)  increase  it. 

Similar  to,  if  not  identical  with,  the  above  pain  are  the  painful  attacks 

I  of  a  severe  form  of  hijperchlorhydria.  The  latter  may,  as  a  rule,  be  distin- 
^uisbed  from  the  pain  of  ulcer  by  the  fact  that  the  administration  of  albu- 
i&eii  (milk,  meat,  eggs)  regularly  abolishes  it  for  a  short  time.  On  tlie 
other  hand,  hyperchlorhydria  need  not  necessarily  in  itself  cause  severe 
piin  (physiologic  hyperchlorhydria). 

Of  great  diagnostic  and  prognostic  interest  are  tlie  periodic  gastralgias 
which  occur  in  the  form  of  gastric  crises  in  tabes  dorsalis,  or  as  a  forenmner 
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of  the  same,  or  more  rarely  at^  independent  neiiro^iis  (v.  Leyden,*  Re- 
niond/  BiJas,"^  Vagedes,*^  and  othera).  'I'hc  iittatks  consist  of  cramp- 
like contractions  of  great  severity  in  tlie  epigastrium,  wliich  radiate  down- 
ward, as  well  as  to  the  left  liyixichondrium  as  far  as  the  :*pino.  These  attacks 
are  accompanied  by  eopitms  vomiting,  which  is  prolonged  lor  days  and  even 
weeks.  Attack's  of  this  nature  which  occur  at  imriabte  intervals  may  he 
looked  upon,  in  the  htrge  wajoriift  of  taseftf  m  initial  stfrnpioms  of  iabc^, 
provided  no  other  causal  disenj<e  exists  mhich  explaiti^i  this  symptom-coin" 

Associated  witli  this  subject  is  gastroxyttsis  ( Roi^sbach^ ) .  This  like- 
wise consists  of  severe  pains  occurring  suddenly  in  the  midst  of  perfect 
health  and  at  irregular  intervals,  which  are  aecompaBied  hy  a  feeling  of  sore- 
ness and  corrosion  of  the  gastric  wall  and  by  intense  headache  and  vomiting. 

Still  to  be  mentioned  is  the  so-called  heart-burn,  or  pyrosis.  This  may 
be  due  to  the  action  of  strongly -acid  ch\Tne  regurgitating  into  the  oesophagus 
(pyrosis  hydrochlorica.  Sticker*),  or  it  may  be  readily  caused  by  the  gases 
(ammonia,  etc.)  evolved  during  the  digestive  process,  and  linallj  it  may  be 
attributed  to  organic  acids.  Pyrosis  may,  however,  he  present,  as  has  been 
shown  by  ^tfcXaught,  when  the  stomach  contains  a  normal  amount  of  acid, 
Ewald,*  with  whom  v.  Leubc^'*  agrees,  consitlcrs  lieart-hiirn  as  a  form  of 
motor  neurosis,  due  to  an  irritative  state  of  the  motor  sphere. 

The  nature  of  the  disease  may  ocasionally  be  surmised  from  the  char- 
acter of  the  eructation.  If  continuous,  spasmodic,  and  tagteless,  it  may  be 
looked  upon  without  doubt  as  a  mauife^station  of  a  nervous  disease  of  the 
stomach  (eructatio  ncn-osa).  The  eructation  may,  moreover,  be  sour;  the 
latter  being  due  to  hydrochloric  as  well  as  organic  acids,  especially  lactic  and 
butyric  acid  and  other  volatile  fatty  acids.  Only  when  strongly  acid  masses 
regurgitate  into  the  mouth,  which  may  set  the  teeth  on  edge,  is  it  permissible 
to  suspect  hyperchlorh^'dria.  On  the  other  hand,  foul  eructations  which 
smell  like  hydrogen  sulphide  or  other  fcetid  eructations  point  toward  a  high 
grade  of  fermentative  or  putrefactive  processes  in  the  stomach.  The  origin 
of  the  enictation  is  also,  under  certain  circumstances,  not  without  signifi- 
cance. As  I  have  frequently  proven,  the  source  of  the  eructation  is  oeca- 
sionallv  the  intestines,  and  not  the  stomach.    Worthy  of  mention  is  the  fact 


"•v.  Uyden,  Zeitachrift  f.  ktin.  Mcdiein,  lftft2,  Bd.  4,  Heft  4,  S.  GOo. 

*  Rf*moiitl»  Arcliiv  gr-nf-raL  de  mf-dfiftnf',  18S!>. 

*  Boas,  Deutstlie  jncdieinisclie  WrK-litriHrhrif*.    1880.  No.  42. 
•Vaifedcs,  InnngDisa.,  BeTlin*  ISO!, 

^Rosabat-h,  Di^iitsc-hpfl  Archiv  fiir  klin.  Med..  1884,  Bd.  35,  S.  383, 
■Stickler,  Mfinehpnor  nwd.  Wocberif^clir..  l.sstl,  Xa  32  \i.  an. 
'Ewald,  Klinik  d«T  VenliimmgskrnnkliHten  IF*.  'S  Aufl.»  ^.  M)fy. 
'**v.  Leube,  Spezielle  Diagnose  der  inncran  Krankhciten  I.,  S.  240. 
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At  many  patients,  because  eructation  is  popularly  conBidexed  a  sign  of  good 
th,  practice  it  as  a  **sport/'  on  account  of  which  the  cardia  may  gradu- 
\y  become  relaxed. 

The  patient's  statements  as  regard  nausea,  and  especially  vomiting, 
of  great  significance,   and  indeed,   under  certain  circumstances,   the 

is  may  be  made  from  them  alone. 
Nausea  occurs  in  a  large  number  of  gastric  diseases,  and  it  represents 
common  sjTuptom  in  the  various  forms  of  chronic  gastric  catarrh.     It 
ure  also  in  gastric  cancer,  accompanied  by  vomiting,  or  independently  of 
letter.    It  is,  moreover,  a  frequent  manifestation  of  the  presence  of  tape* 
orm.    Nausea  develops  likewise  in  many  of  the  gastric  neuroees;  it  is  also 
conunon  s^Tnptom,  either  alone  or  accompanied  by  vonuting,  in  myasthenia 
d  in  gastrectasy  with  processes  of  fermentation.    Nausea  is  also  a  common 
,oe  in  anemia  and  its  associated  dyspeptic  disturbances.    As  a  rule, 
or  malaise,  is  present  immediately  upon  eating,  altlioiigh  it  may  not 
in  until  the  height  of  digestion  is  reached.    Nausea,  when  the  stomach  is 
ptr,  develops  frequently  in  gastric  neuroses,  especially  in  bulimia,  hys- 
na,  at  ibe  menopause,  etc.,  and  in  superacidity  of  neurotic  origin ;  in  the 
tter  ca£e^  the  nausea  rapidly  disappears  upon  the  ingestion  of  food. 
Vomiiing  is  of  even  greater  importance  than  nausea. 
It  must,  of  course,  be  determined  primarily  whether  true  vomiting  or 
me  other  similar  condition  is  concerned.    The  latter  refers  to  the  follow- 
ig:     (1)   Hegnrgiiaiion,  in  which  food  is  forced  into  the  mouth  without 
niiLsea  or  spasmodic  contractures  of  the  stomach,  and  which,  m-  a  rule,  is 
it    out,     (2)  Eumiriaiion     (merycism),     in    which     liquids     or    foods 
forced  upwards  without  causing  any  disagreeable  sensation ;  these  are 
BwaJlowed  a  second  time  (sometimes  without  re-chewing  them)  if  they 
pofliesd  a  plea.«ant  taste;  but,  on  the  other  hand*  they  are  spit  out  if 
ur  or  unpleasantly  bitter  in  taste  (peptones).    This  process,  which  is  prob- 
bly  attributable  to  a  palsy  of  the  cardia,  has  nothing  in  common  with  vomit- 
and  must  be  sharply  distinguished  from  it.     (3)   Still  other  forms  of 
tt^like  conditions  are  met  with  which  are  likewise  unaccompanied  by 
,  and  arc  therefore  similar  to  the  "throwing-np"  of  children.   Such  is 
vomiting  in  severe  bronchitis,  and  is  seen  mainly  in  phthisical  and  em- 
TBematous  subjects.    Tlie  majority  of  the  cases  of  so-called  reflex  vomit- 
belong  to  this  class  (sexual  diseases,  biliary  and  renal  calculi,  pharyn- 
catarrh,  etc.).    Finally,  the  various  forms  of  so-called  nervous  or  hys- 
1  vomiting  need  to  be  mentioned.    These  forms  are  distinguished  from 
vomiting  by  the  absence  of  the  preparatorv*  stage  of  the  vomiting  act 
vawning,  pallor,  general  depression,  and  a  choking  sensation)  ;  for  that 
n  the  attack  does  not  cause  the  patient  much  disturbance,  and  indeed 
ma  J  even  bring  relief.     In  irm.  vomiiing  the  symptoms  of  which  are 
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commonly  well  known,  we  must  take  into  consideration  its  onset  and  the 
appearance,  the  quaniiiy,  the  odour,  and  the  taste  of  the  vomitus.  With 
reference  to  the  onset  of  the  vomiting  attack,  the  time  of  occurrence  and  its 
relationship  to  the  ingestion  of  food  are  of  great  diagnostic  importance. 
A  drinker  vomitg  in  the  morning  the  masses  of  mucus  which  have  accumu- 
tated  during  the  night;  the  sufferer  from  superacidity  and  gastrochylor- 
rhoea*  vomits  in  the  morning  or  at  night  the  excess  of  gastric  juice  whicli  is 
produced  even  in  an  empty  stomach.  The  vomiting  of  pregnancy  after 
breakfast  ia  well  known. 

In  contradJetinction  to  the  above  is  the  vomiting  following  the  taking 
of  food.  The  frequent  occurrence  of  vomiting  after  eating  is  a  serious 
symptom,  provided  gaMric  neuroses  can  he  excluded,  and  is  indicative  of 
organic  changes  in  the  gastro-enienc  tnwt.  It  occurs,  as  a  constant  con- 
dition, in  gastric  or  duodenal  ulcer,  in  processes  accompanied  by  ulcera- 
tion of  the  follicles,  in  myasthenia,  in  gastric  dilatation,  in  chronic  gastric 
catarrh,  in  ga8trochy!orrha3a,  in  gastric  cancer,  a*  well  as  in  tumours  in 
the  neighbourhood  of  the  stomach  and  small  intestines,  and  in  stenoses  of  the 
latter  whatever  the  cause  may  be, 

TIic  vomiting  in  uIchs  rentficuli  occurs,  as  a  rule,  shortly  after  the  meal, 
and  generally  in  connection  with  the  typical  ulcer-pains. 

Vomiting  occurs  in  myasthenia  as  well  as  in  gastric  dilatation,  generally 
at  the  height  of  digestion,  when  the  disproportion  between  the  amount  of 
ingesta  and  the  expelling  force  becomes  manifest.  Hence,  in  gastric  dilata- 
tion vomiting  during  the  course  of  the  night  is  not  an  uncommon  occurrence. 
The  vomiting  is  also  preceded  in  this  case  by  more  or  less  severe  pain. 

In  chronic  ga.^fric  catarrh,  vomiting  likewise  does  not  develop  until 
one  or  two  hours  after  meals,  and  is  preceded  by  a  sensation  of  pressure  and 
nausea ;  the  vomiting  may,  however,  set  in  occaeionally  at  the  conclusion  of 
the  meals.  Characteristic  of  this  din^^ease  is,  moreover,  the  repeated  vomiting 
at  intervals,  which  is  followed  by  relief  for  some  time. 

In  supcracidiitj,  vomiting  does  not  set  in,  as  a  rule,  until  after  the  hips^e 
of  several  hours',  when  it  follows  the  increased  formation  of  acid  and  the  d(*- 
velopraent  of  spasmodic  contractions  of  the  pylorus  (pylorospaam)  ;  vomit- 
ing at  night  is  also  a  common  phenomenon  in  tliis  condition. 

Vomiting  in  cancer  depends  upon  the  loeation  of  the  tumour  (pylorus, 
lesser  curvature,  greater  curvature,  fundus)  and  upon  the  dynamics  of  tlie 
expelling  force.  Vomiting  is  one  of  the  commonest  symptoms  in  carcinoma 
of  the  pylorus,  whereas,  on  the  other  hand,  it  may  he  completely  absent  or 
only  moderate  in  degree  in  cancer  of- the  walls  of  the  stomach.  Inasmuch 
as  the  need  for  food  in  cancer  is  slight,  as  a  rule,  vomiting  is  generally  less 


•fl  am  iiBing  the  terra  "gastrocTiylorrli^Fa"  instpnfl  of  gnstrosuocorrTKrn,  in  order 
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fpequent  and  regular  than  in  a  benign  stenosis  of  the  pylorus  clue  to  gastric 
nicer.  Thus  the  vomiting  may  not  occur  until  a  day  after  the  last  ingestion 
of  food,  and  occasionally  it  may  not  appear  until  even  later.  However,  with 
ihfi  increase  in  the  stenotic  phenomena  and  the  spreading  of  the  cancer  to 
the  gmstric  musculature,  the  vomiting  may  at  times  occur  repeatedly  each 
da?  and  soon  after  each  meal. 

Vomiting  likewise  does  not  oecur  in  stenosis  of  the  small  intestines 
imtil  the  later  stages  of  digestion  are  reached. 

The  quantity  of  the  vomitus,  although  the  patient  or  hia  attendants  can 
estimate  it  only  approximately,  may  oifer  important  information  as  to  the 
nature  of  the  disease.  Large  amounts  of  voraitus  are  always  indicative  of 
marked  peristaltic  obstruction  (consequent  to  pyloric  or  duodenal  stenosis, 
idLeuoiia  of  the  pylorus  with  other  sections  of  the  intestinal  tract,  or  in- 
8uiEci6fiCT  of  the  musculature).  A  small  quantity  of  vomitua  is  nearly 
always  a  symptom  of  chronic  gastritis;  the  amount  may  also  be  small  in 
Ijfritric  ulcer,  aUhough  from  personal  experience  fairly  large  quantities  may 
be  obeenred  in  tliat  condition. 

The  appearance  of  the  vomitus  is  occasionally  of  diagnostic  value, 
altboQgh  little  reliance  can  be  placed  on  the  judgment  of  the  laity  in  this 
Tispect  Of  most  importance  is  the  presence  of  abnormal  constitnents — 
blood  (fresh  or  altered),  bile,  mucus,  saliva. 

Blood  which  flows  over  the  surface  of  the  stomach  is  altered  ver)'  rapidly 
and  becomes  dark  with  the  formation  of  more  or  less  compact  clots.  Dark 
rtd  masses  of  uncoagulated  blood  are  vomited  only  when  the  haemorrhage  is 
rerr  abundant ;  in  that  case  we  must  exclude  hjemorrhage  from  the  oesopha- 
gos  (cesophageal  ulcer),  paaaive  congestion  (cirrhosis  of  the  liver,  valvular 
heart  disease,  etc.),  or  specific  disease  of  the  blood-vessels  of  the  oesophagus 
or  stomach   (varicosities).     If  the  blood  is  retained  in  the  stomach  for  a 

r  period  of  time,  its  colouring-matter  becomes  converted  into  the  well- 
coffee-grounds  or  chocolate-coloured  mass.  The  admixture  of  minute 
qoantitiefi  of  blood,  when  acids  are  absent,  does  not  cause  a  change  in  the 
colour  of  tiie  vomitus  or  gaj^tric  contents  (occult  hemorrhage).  For  its  de- 
tection and  signiiicance,  refer  to  tlie  chapter  on  Examination  of  the  Gas- 
tiic  CoDtents. 

BUe  and  pancreatic  juice  are  frequently  mixed  in  the  vomitus,  and  are 
bdicalive  nf  severe  vomiting  or  the  temii nation  of  repeated  vomiting  spells, 
cfpecially  when  the  stomach  is  empty.  Continued  vomiting  of  bile  is  a  mani- 
f«tatk>n  of  an  obstruction  in  the  passage  of  the  descending  portion  of  the 
hidtmtm.  In  stenosis  of  the  upper  portion  of  the  duodenum,  on  the  other 
bind,  the  appearance  of  the  vomitus  is  similar  to  that  of  pyloric  stenosis. 

The  presence  of  large  quantities  of  mucus  points  toward  gastric  catarrh, 
iltbongh  the  admixture  of  that  constituent  may  also  be  attributable  to  the 
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preparator}'  stage  of  the  act  of  voniitiiig,  as  well  as  to  a  chronic  pharyn- 
gitis, brondiitis.  etc.     The  sanie  holcl^  true  for  saliva. 

The  odour  and  taste  of  the  vomitus  cannot,  as  a  rule,  be  looked  npon  as 
of  much  importance.  When^  however,  the  odour  is  fa&cal,  search  should  be 
made  for  intestinal  obstruction.  The  taiste  may  be  stale,  bitter,  putrid,  or 
sour.  The  vomitus  is  stale  in  taste  in  chronic  gastritis  because  of  the  pres- 
ence, in  large  araoimts,  of  mucus  or  saliva;  bitter,  when  a  marked  quantity 
of  peptones  or  bile  is  present ;  decomposed  or  foul,  when  fermentation  exists 
in  the  stomach ;  and  sour,  in  hyperchlorhjdria  or  gastrochylorrhcea,  or 
also  in  the  presence  of  organic  acids. 

Disturhancea  in  the  movement  of  the  bowels  are  frequently  met  with 
in  diseases  of  the  stomach,  partly  dependent  and  partly  independent  of  them. 
Thus  constipation  exists  nearly  always  in  advanced  forms  of  gastrectasia. 
Habitual  ci^nstipation  is  also  the  rule  in  marked  hypcrchlorhydria  and  super- 
secretion.  On  tlie  other  hand,  diarrhtea  is  frequently  present  in  chronic 
gastritis  or  achylia.  In  other  forms  of  gastric  disease  the  bowel  movements 
nrc  variable.  Intestinal  distiirhnnces,  namely,  habitual  constipation,  may, 
however,  lead  secondarily  to  gastric  derangement.  Especial  attention  was 
called  to  this  fact  very  recently  by  Knud  Faber/^  It  frequently  becomes 
necessary  also,  in  diseases  of  the  stomach,  to  gain  infonnation  as  to  the  exact 
state  of  the  bowels,  partly  through  the  anamnesis  and  partly  by  direct  in- 
vestigation."    [Schmidt.*"] 

Fiafuiency  accompanies  diseases  of  the  stomach  as  well  as  of  the  intes- 
tines. The  time  of  its  occurrence  frequently  yields  useful  information  as 
to  the  cause  of  the  flatulency.  Thus,  flatulency  developing  soon  after  eating 
points  toward  the  abnormal  evolution  of  gas  in  the  stomach,  whereas  its 
occurrence  after  digestion  is  completed  is  referable  to  fermenttition  in  the 
intestines.  An  observant  patient  is  occasionally  able  to  state  whether  the 
quality  of  the  ingesta  (vegetables,  pastry,  fate,  etc.)  has  any  influence  in 
this  respect.  The  periodic  occurrence  of  flatulency,  or  such  as  occurs  at 
irregular  intervals  independently  of  the  character  of  the  food,  favours  a 
nervous  origin. 

Eumbling  and  gurgling  indicate  abnormal  fermentative  processes  in 
the  intestines,  the  cause  of  which  cannot,  however,  be  determined  without 
careful  exarainatiryn. 

Peristaltic  movements  in  the  abdomen,  which  are  subjectively  perceptt* 
bh,  may  occasionally  be  recognised  and  described  as  such  by  the  patients. 


"Krnid  Faber,  Archiv  i"flr  VerdauungHkranldw^itcii.  1902,  Bd.  8,  Heft  1  u.  2. 

"  Compare  Boas,  Diagnostik  und  Therapie  der  Darnikrankheit-en,  2.  Aufl..  Leipzig, 

1901.     [Translation,  Dr.  Bu-sch,  Appleton  &  Co.,  New  York,] 
WAdolph  Schraidt,  The  Test-diet   (trftHBlation  by  Charle*  D.  Aaron),  F.  A.  Davis 
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The  latter  experience  a  sensation  as  if  a  worm  were  slowly  moving  to  and  fro 
(whence  the  very  appropriate  term  "vermiform  movement").  The  exact 
location  of  these  processes,  which  are  abnormal  in  every  case,  must  be  deter- 
mined by  further  examination.     For  greater  detail  refer  to  Inspection, 

Many  patients,  who  are  suffering  from  an  abnormal  tumour,  experience 
a  certain  sensation  as  if  a  foreign  body  were  present.  It  certainly  occurs 
more  frequently  in  movable  tumours,  which  rise  and  fall  with  respiration,  yet 
it  is  not  so  rarely  noted  by  patients  with  tumours  of  the  stomach.  The  pa- 
tients may  furthermore  describe  approximately  the  site,  the  size,  the  painful- 
ness,  the  rate  of  growth,  etc.  Too  much  diagnostic  importance  must,  of 
course,  not  be  attributed  to  these  statements,  although  they  may  be  used  with 
advantage,  yet  cautiously,  in  the  determination  of  the  status  prcesens. 


CHAPTER  IV. 


The  Examination  of  the  Patient. 


Insptction. 

Although  inspection  does  not  play  so  important  a  role  in  the  diagnosis 
of  internal  disease  as  do  other  methods  of  examination,  yet  under  certain 
circumstances  it  ia  a  factor  not  to  be  imderestiniated ;  it  represents  one  of  the 
most  difficult  expedients,  and  can  only  be  mastered  after  long  training  and 
experience.  Inspa^tion  must  take  into  consideration  every  factor  which  is  in 
any  way  concerned  in  the  diagnosis  of  an  internal  disease.  For  the  accurate 
diagnosis  of  a  disease  of  the  digestive  system,  some  particularly  important 
factors  are  to  be  considered,  a  knowledge  of  which  is  indispensable.  The 
first  of  these  is  a  carefnl  inspectioti  of  the  oral  cavitjj. 

Inspection  must  furnish  the  following  information :  1.  Condition  of 
the  teeth  and  the  gums.  2.  Appearance  and  condition  of  the  tongue,  3.  Ab- 
normalities of  the  palate.  4.  Condition  of  the  pharynx  and  also  of  the 
unso-phar}Tigeal  space. 

The  appearance  and  condition  of  the  teeth  may  suggest  information, 
in  as  far  as  carious  teeth,  gingivitis,  or  stomatitis  may  readily  cause  or 
predispose  to  disease  of  the  stomach.  Likewise,  the  failure  of  proper  mas- 
tication when  teeth  are  deficient  may  be  productive  of  an  obstinate  and 
prolonged  irritative  condition  of  the  stomach.  Any  artificial  teeth  which 
may  be  present  should  also  be  carefully  examined,  for  if  not  properly 
fitted,  they  may  produce  a  chronic  irritation  of  the  gums  and  of  the  mucosa 
of  the  mouth,  which  in  turn  is  followed  by  unfavourable  cfTeets  upon  gastric 
digestion.  Furthermore,  as  every  experienced  practitioner  knows,  unclean 
teeth  create  conditions  favourable  for  the  breeding  of  micro-organisms 
which  may  interfere  with  the  di^^estive  process,  partly  by  causing  local  irri- 
tation, and  partly  by  their  entrance  into  the  stomach.  MillerJ  in  his  excel- 
lent and  oft-quoted  book,  gives  an  instructive  description  of  this  subject, 
which  is  so  much  neglected  in  practice. 

The  appearance  and  the  rondition  of  the  tongue  are.  in  my  opinion,  still 
too  highly  valued  in  comparison  with  the  above  subject  I  am  able  to  state, 
according  to  my  experience  with  many  cases  of  gastric  and  intestinal  dis- 
eases, that  although  tiie  diagnostic  significance  of  the  appearance  of  the 
tongue  is  not  wholly  worthless,  yet  it  ia  only  of  secondary  importance.     I 
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patients  with  *' coated"  tongues,  who  possessed  an  enviable  appetite, 
Vi&&  demonstrated  by  means  of  the  tube,  a  perfect  gastric  digestion ; 
whet&tA,  on  the  other  hand,  1  have  known  patients  with  absolutely  clean 
toQgties  who  suffered  from  anorexia  for  weeks  and  months.  Particularly 
ooticeable  is  the  smooth  condition  of  the  tongue  in  gastric  cancer.*  The 
condition  of  the  tongue  is  in  general  (excepting  acute  febrile  diseases)  noth- 
ing else  than  an  expression,  or,  better,  a  counierpari  of  the  state  of  the  oral 
or  pharyngeal  cavHy.  Careful  examination  of  the  latter  two  will  usually 
ihow  tiiat  the  cause  of  tlie  bad  tongue  is  either  caries  of  the  teeth,  periodon- 
titis, gingivitis,  stomatitis,  pharyngitis,  tonsillitis  (tonsillar  plugs),  swell- 
ings  in  naso-pharvngeal  space,  adenoid  vegetations,  salivation,  or  an  altered 
condition  of  the  saliva,  etc.  The  tongue  is  also  frequently  coated,  in  case 
of  an  absolute  milk  diet  independently  of  any  alteration  iu  the  stoiuaelK 
Not  until  all  of  tliese  conditions  have  been  excluded  does  it  become  possible 
to  connect  the  change  in  the  tongue  with  disease  of  the  stomach.  But  even 
in  tJiat  case  I  feel  justified,  according  to  investigations  on  this  subject,  in 
(ODung  to  the  conclusion,  primarily,  that  in  chronic  digestive  disturbances 
the  appetite  and  condition  of  the  tongue  apparently  bear  no  direct  relation- 
ship to  each  other,  and  sei-omlarily,  that  absolutely  no  decision  can  be 
formed  as  to  the  nature  and  degree  of  the  gastric  disturbance  from  tlie  con- 
dition of  the  tongue. 

Our  knowleilge  of  the  pathogenesis  of  a  roated  tongiie  has  heen  greatly  ad- 
l»y  the  rocent  rewarcheni  of  JohanneH  Mtiller'  and  Hugo  Fiichs'.     Miiller  and 

k»  wore  tho  first  to  mnke  the*  astonhhing  obRprvation  that  no  less  than  H'Z  p<»r 
e«iL  of  All  heHltliy  individuftJs  in  \outh  and  middW  age  presented  co«t<*d  tongues. 
Oa  the  other  hand.  thU  wa*  only  obtjerved  in  33  per  eent.  of  per&ona  of  old  ngie,  this 
riling  evidently  due  to  the  development  of  lingual  atrophy  in  advanced  yeara. 
1HiiMB>  of  the  oral  cavity  (caries  of  the  teeth,  stomatitis.  pliarjTigjtis,  etc.)  e-xi&ted 
ill  M  per  cent,  of  young  pernons  whose  tongues  were  eoafcod;  in  '14  per  eent.  the 
TnoQth  wjii*  intact.  In  all  of  the  easea  in  which  the  tongue  was  markedly  conted»  the 
(llliforni  y»apilUe  were  considerably  elongated  and  arranged  clnsely  together.  These, 
logo^ther  with  a  horny  layer  which  in  considt*rahly  thickened,  wrinkled,  and  over- 
grown  with  l>acteria,  have  a  decided  influence  wpon  t!ie  coating  of  the  tongue;  this 
cc»t  19  further  increased  when  the  tongue  la  kept  insufficiently  clean.  The  tongue 
IB  eoftted  in  sick  individuals  whenever  it  is  not  cleaned  mechanically,  that  is,  in 
{irrmns  who  are  able  to  talk  hut  little,  who  ingest  only  liquids*  and  who  cannot 

low  well.      In  my  opinion,  the  desiccating  influence  of  the  fever  which  deatroya 


Johannes  Mdller  giv«ft  as  follows  the  percentage  relation  fillip  existing  he- 
twetn  rooted  tongue  and  diseases  of  the  stomach:  Acute  gastritis,  R2  per  cent.; 
chronic  ga»tritii»,  55  per  cent.;  gastric  ulcer,  69  per  cent.;  carcinoma  of  the  stomach, 
tT  cent.:  nervous  dyspepsin,  08  per  cent. 

Uohannes  Mllller,  MHnchener  medlcin.  Wochenachrift,  1900,  Xo.  33. 
'•H.  Fuehs,  Ueber  den  Zungenbelag  und  seine  Bedeutung»  Inaug-Diss.,  Wtlrzbiirg, 
18»8. 
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the  epithelium  muat  also  ha  coiiaid*'red.  The  njicroscopjcnl  picture  of  the  coatii 
of  the  tniigue  varies  only  in  the  hfallhy  and  the  Hick,  in  su  far  that  in  the  latter  the 
ftcTa|XHi-<jfT  fur  eontaims  a  far  greater  abuiidimce  of  liquids  and  morfdiotic  element} 
than  the  furmer.  The  leueocyte8  were  y^remtly  increased  in  HUfferera  from  lung  and 
Jieari  disease  and  from  cancer  of  the  wtoniiieli,  Aeeording  to  Fiichs*  the  former 
method  of  relying  ui>on  the  pathognomonic  aignilicanee  of  a  conted  tongue  should  by 
all  means  be  diseontinued. 

In  the  soft  palate,  tlie  tonsik  (size,  scars,  inflammatorv  processsos, 
ulcers)  are  principally  to  be  considered,  inasmuch  as  they  may  increase  the 
secretion  of  saliva  and  thus  lead  to  di*iturbunces  of  digestion.  The  pharynx 
is  of  special  importance,  chiefly  because  it  is  frequently  chronically  inflamed 
in  smokers  and  alcoholics.  Since  chronic  disease  of  the  stomach  is  not  rarely 
a  sequel  to  protracted  pharyngitis,  this  rolntinnehip  cannot  be  too  carefully 
observed,  both  diagnosticaOy  and  therapeutically.  I  have  soon  cases  of 
*'gastric  catarrh,'*  treated  for  some  years,  recover  in  a  surprisingly  short 
time  after  curing  tlie  pharyngeal  catarrh. 

Inspection  of  the  abdomen  itself,  to  be  sure,  offers  but  meagre  results  in 
many  eases;  in  others,  however,  quite  useful  infonnation  may  be  obtained. 

Before  proceeding  with  inspection  of  the  abdomen,  we  mut^t  make  clear 
what  knowledge  can  be  obtained  in  that  manner.  Under  favourahh  circum- 
iUinccs,  namely,  when  the  stomach  is  abnormally  distended,  or  in  advanced 
iges  of  emaciation,  we  may  note  the  outline  of  the  stomach,  especially  its 
lower  anterior  surface ;  and  when  the  stomach  has  descended,  the  lesser  and 
greater  curvatures  may  be  seen,  as  well  as  the  contour  of  a  single  intestinal 
coil  or  even  of  whole  sections  of  intestines.  Furthermore,  abnormal  and 
more  or  less  sharply  outlined  projections  of  certain  portions  of  the  abdominal 
wflll  may  be  recognised,  or,  especially  when  the  abdominal  walls  are  thin, 
neoplasms  may  be  observed  and  their  size  and  limits  estimatefl  to  a  certain 
extent.  When  sunlight  or  lamplight,  collected  by  means  of  a  converging 
lens,  is  reflected  from  the  direction  of  the  head  of  the  patient  upon  the 
anterior  abdominal  wall,  a  number  of  delicate  shadows  will  be  perceived 
which  will  be  of  considerable  assistance  when  palpation  is  practised. 

A  very  characteristic  picture  is  produced  by  hemiEB  of  the  abdominal 
wall,  especially  in  case  of  hcrnijc  of  the  linea  alba  (epigastric  hernia).  These 
van'  in  size  (lentil-seed  to  hen's  egg),  are  either  multiple  or  single,  and  may, 
under  certain  circumstances,  cause  considerable  pain  and  vomiting,  although 
occasionally  their  course  is  unaccompanied  Ity  symptoms.  The  hernia  con- 
sists partly  of  omentum  nnd  partly  of  small  incarcerated  fatty  growths 
(also  called  preperitoneal  lipoma*). 

The  opportunity  is  frequently  offered  to  observe  peristaUic  movements 
in  the  stomach  and  the  intestines.    They  may  he  noted  independently  of  any 


•  For  further  information  on  this  Bub|ect,  refer  to  Part  H,  page  634. 


ifxdtiog'  cause,  or  following  external  irritation  (ether-spray,  faradisation, 
ptTfUssion-hainnier,  etc.).  In  the  region  of  the  stomach  they  run  in  the 
direction  of  the  physiological  peristalie,  although  in  rare  eases  antiperistaltic 
morements  may  also  be  observed  (as,  for  exauiple.  iii  intestinal  stenoses  or  in 
high-grade  pyloric  stenosis).  When  the  abnonnRl  nioveraents  of  the  stomach 
arc  nmrked  and  occur  independently  of  tiie  ingestion  of  food,  we  jipeak,  ac- 
cording to  the  precedent  set  by  Kussmaul/  of  ''peristaltic  unrest"  of  the 


Fig.  10. — Visible  StiffeniTig  of  tlie  Stomach  in  a  Ca«e  of  Carcinomatous 
SteiiCMis  of  the  Pvlonis    Ipersoniil  observation). 


gtomach.  It  occurs  in  difficult  expulsion  of  the  ingesta  from  the  stomach, 
and  in  that  case  is  always  indicative  of  pyloric  stenosis ;  or  it  is  a  form  of 
motor  neurosis  (tormina  ventriculi  nervosa),  I  had  the  opportunity  to 
observe  for  a  long  time  two  cases  of  nervous  peristalUc  unrest  of  the  small 
and  hrge  intestines,  with  simultaneous  constipation  and  pains  in  the  region 


*Kua»tnauh  Die  peristaUisclie  Unrulio  dps  liTaRenfl.  etc,  Volkmnnn'a  Samnihing 
Uinischer  VortrUgLS  1S80,  No.  ISl. 
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of  the  intestinal  eanal.^  Aside  from  the  truly  visible  gastric  perigtalsis,  a 
fomi  of  marked  gastric  contraction  exists,  as  has  already  been  observed  by 
Cruveilhierj®  vvhicli,  analogous  to  the  nomenclature  adopted  by  Notbnagel  for 
the  intestines,  I  designated  as  "gaairic  stiff cning"  (Magensteifung*).  By 
palpating  a  full  stomach  with  the  hollow  of  the  hand,  one  may  occasionally 
fool  that  organ  rise  and  gradually  become  hard  and  stitT,  which  the  patient 
may  recognise  every  now  and  then  in  the  form  of  more  or  le!?8  severe  pain; 
in  a  few  seconds,  frequently  accompanied  by  tlistinctly  audible  gurgling  or 
clucking  sound  (glouglou,  of  t!ie  Froncli ),  or  with  more  or  less  active  eructa- 
tions, the  stomach  may  be  felt  to  collapse  again.  These  tonic  contractions 
may  recur  rapidly  in  pronounced  cases,  or  may  be  observed  only  after  a 
considerable  length  of  time  has  elapsed.  Occasionally  only  an  increased 
tonus  (Fig.  10)  is  observed,  or,  better,  felt  in  place  of  or  in  association 
with  the  stiffening  of  the  fundus  of  the  stomach.  As  has  already  been  em- 
phasiiied  by  Cruveilhier,  gastric  stiffening  is  of  extraordinarily  imixjrtant 
diagnostic  significance  in  tht?  presence  of  pyloric  stenosis;  the  latter  may 
be  either  pylorospasm  or  a  true  organic  stenosis.  The  degree  of  stiifening 
represents  an  excellent  criterion  of  the  degree  of  stenosis.  Tonic  contrae- 
fions  have  been  observed  not  only  in  the  fundus,  but  also  in  the  pylorus 
(Schnit'/:ler,*  Hartmann/  Biitimeyer,^**  Brunner/^  and  others)  ;  in  nervous 
individuals  they  assume  the  form  of  a  spasmodic  tumour,  although  they  are 
also  seen  in  organic  stenosis  of  the  pylorus.  I  observed  such  a  case  (stenos- 
ing  p}doric  cancer)  several  years  ago.  Similar  oliservations  have  also  been 
made  by  Bonveret***  who  called  attention  to  the  intermittent  distension  of 
the  right  epigastrium  as  an  early  symptom  of  pyloric  stenosis.  Piediatric 
literature  in  particular  is  filled  with  observations  on  such  spasmodic  pyloric 
tumours. 

Eiehhorst'*  states  that  he  had  recognised  in  several  cases  during  life 
the  existence  of  an  hour-glass  constriction  of  the  stomach,  in  a  low  position 
at  about  the  middle  of  the  greater  curvature,  which  w^as  corroborated  at 
autopsy.  I  also  had  a  case  with  evident  hour-glass  constriction  of  the  stom- 
ach, but  without  post-mortem. 


Verhondhmg^n  dos  15.  Kongre^Bes  ftlr  innere  Mwlidn,  1897,  S.  479  u.  f. 

•  Cruveilhi^r,  Trnit^  d'Aniitomie  pathol.  gf-n6rale,  1852,  Bd.  2,  S,  857. 

^Boas,  Deutsche  medicini!*che  Wochenscbrift,   1^02,   No.   10,     Consult  also  ROti* 
meyor,  Arcliiv  ffir  Wrdauungskrnnklidten,  IDOl,  Bd.  7,  H.  1  und  S. 

*  St'hnitzler,  Wiener  raediciniseho  VVVx^hensehrift,  1898,  Xo,  15. 
•Hartmfln.  cited  from  RQtimeyer. 

*®  Rtitimeyer,  l.o. 

"C.  Bninner,  Bi?itrilgc  eut  klinischen  Ghirurgie,  IflOK  Bd.  29*  S.  520. 

"Boiiv*»ret,  Lyon  med.,  1901,  No.  13. 

"  Eichhorst,  Lehrbucb  der  phyaikalischen  UDterauchungamethoden,  Bd.  2,  S.  167, 
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For  inspection  of  the  stomach  after  inflation  with  carbonic  acid,  see 

K  FalpatioxL  of  the  Stomach. 

H  Palpation  of  the  stomach  is  as  diilicult  a  method  of  examination,  as 
^^^  afters  v«luable  diagnostic  infonuatton.  It  is  quasi  the  quintessence  of 
^^ttdiiignostic  explorations,  and  therefore  indispensable.  To  be  sure,  it  is  not 
^•jSfornied  with  tlie  mere  **Hineingreifen  ins  voile  Menschenleben/*  but,  in- 

ftMd,  it  is  absolutely  necessarj-  to  Ihiuk  while  palj/aiuKj,  and  to  palpate  while 

thinitng. 

Am  may  be  easily  understoodt  the  technique  of  palpation  cannot  bo  learned  from 
dewripCiOD*  but  depends  more  or  leas  upon  personal  training.  Furthermore,  the 
Uchflique  of  palpation  varies  cNjnsiderably  amongst  the  different  examiners.  Thus,  for 
eiminple,  manj  phji-siciaiiB  palpate  with  flat  Angers,  and  others  with  curved  lingers; 
many  consider  that  drawing  up  of  the  knee  mukes  pitlpation  of  the  abdomen  easier, 
«tox««  others  do  not.  Ke\*ertheles'4,  in  the  eourse  of  years,  some  general  approved 
priBeiplei  HsTe  been  adopted.  I  will  incorporate  these  with  my  own  experiencea  in 
tht  following  manner: — 

^_  1,  A    thorough   palpation   requires,  as   a   rule,   that  the  alimentary  canaf   l>a 

^MBp^;  in  many  ca^es,  however,  a  moderate  fulness  of  the  stomach  and  inteatinea 
^■tep   not   interfere   with   palpation.      When    the    fulness    i9   marked,    or   when    the 
^HHBDKn  ia  distended  from  gas  or  large  amounts  of  contents,  it  ia  absolutely  neces- 
vuy   to   empty  the  stomach    (liy   the   passage  of   t\   Ui]h*)    Ami   the  intOiitineH    (by 
irrigation ) . 

In  a  few  cases,  as  in  examination  of  gaatrit-   (and  intealinal)    stiiTening,   (^**e 
74).  the  technique  of  palpation  is  reversed;  that  is,  a  full  stomach  ia  preferred 
to  an  empty  one. 

2.  In  palpation  the  hand.s  should  he  comfortably  warmtnl,  for  touching  the  skin 
aith  cold  fingers  is  not  only  unple;vsjint  to  tlie  patk-nt.  but  it  increases  the  dil!ieulty 
of  tile  procedure,  on  account  of  the  contraction  of  the  abdominal  wall,  which  ariMes 

When,  however,  it  is  desired   to  determine  the  presence  of  gastric  stiffening, 
results  are  obt^iined  only  by  means  of  a  cold  hand,  or  by  spraying  with  etber. 

3.  Palpation  must  l>e  practised  when  the  patient  is  in  the  dorsal  |>o»ition,  for 
oafy  in  that  manner  euflicient  relaxation  of  the  aWomen  can  be  obtained;  oc- 
caaionally,  to  he  sure,  it  is  wise  to  compare  the  reniults  of  palpation  in  the  d«>rsal 
with  those  obtained  in  the  erect  posture,  or  palpation  may  be  completed  in  the  latter 
IKMitton.  As  a  rule,  however,  palpation  of  the  parts  which  are  at  all  aecessible  to 
that  method  ean  be  performed  with  the  greatest  degree  of  certainty  and  distinctness 
in  the  dorsal  posture.  Occasionally  the  lateral  is  to  be  preferred  to  the  dorsal  posi- 
Hon  (as  in  tumours  of  the  fundus),  to  insure  better  reanlta. 

4.  In  order  to  seeure  the  necessary  degree  of  relaxiUinn  it  is  well  to  draw  the 
latirat's  attention  from  Ihe  object  to  lie  examined,  by  usking  questions  on  the  Iiia- 
lory  of  the  case,  or  such  as  bear  no  relation  to  the  real  disease. 

5.  Relaxation  is  also  incrcjised,  in  some  eases,  by  flexing  the  knees  or  the  hips, 
althfiui?!i  in  otlier  cases  this  procedure  ia  of  little  use. 
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6.  Short  and  rapid  breathing  has  nearly  always  a  favourable  influence, 

7.  A  method  to  i>e  recorauieudeii  in  all  ni>dommal  tuiaoura  consista  of  bimaniml 
palpation,  and  i»  performed  in  buch  a  manner  that  one  (best,  left)  hand  presaea 
U]K)n  the  tumour  being  examined,  i^o  that  the  other  hand  is  free  to  palpate  it  con- 
veniently. I  have  fijund  that  in  »oine  cases  it  is*  useful^  by  exerting  strong  pressuni 
upon  the  back,  to  raise  deep-seated  neoplasmata  toward  the  palpating  hand. 

8.  When  sufficient  relaxation  is  obtained,  it  ia  at  flrat  highly  important  to 
make  a  brief  study  of  the  toi>ography  of  the  abdominal  organs.  Aeeordingly,  be- 
ginning in  the  epigaatrium,  palpate  in  the  fallouing  order:  The  niesogastriiim,  the 
hypoehondrium,  the  tnnbilieal  region,  the  iliae  fossa  or  the  ileo-capcal  region,  the 
hypogaatrinm,  and  the  inguinal  region.  In  doing  so,  take  heed  ha  to  the  presence 
of  pain;  gut  infornnitiyn  as  to  th«  condition  of  the  hernial  t^penings;  bear  in  mind 
any  abnormal  res^istance;  also  pay  attention  to  the  presence  of  any  acoustic 
phenomena  (splashing,  gurgling),  or  new  growths  and  other  abnormalities. 

fl.  Next,  again  perform  a  eystematic  palpation  of  the  moet  important  abdo- 
minal organs*  It  is  best  to  begin  by  paljMiting  the  gaatric  region,  at  the  same  time 
paying  attention  to  the  tranaverse  colon;  next,  palpate  the  liver  and  the  region  of 
the  giiU-blu<l(!er;  then  proceed  downward  along  the  colon,  palpate  the  small  in- 
testines, and,  passing  to  the  descending  colon,  palpate  the  region  of  the  spleen.  Be- 
cause of  the  frecjt»ency  of  dislocated  or  floating  kidneys,  it  is  wise,  when  palpating 
the  CO rrem ponding  portions  of  the  colon,  to  take  these  organs  into  consideration  in 
every  case. 

10,  Palpation  of  the  abdomen  in  women  must  be  followed  by  examination  of 
ttie  genitals  whenever  organic  diseaBe  ia  auapet-bed. 

11.  In  both  men  and  women,  in  whom  the  least  Buapicion  of  rectal  diaeate 
exists,  an  examination  of  the  rectum  should  l>e  made,  to  ascertain  the  presence  of 
fissures,  prot-titis  or  per(pro<*titis,  anal  flstulaj,  hanuorrhoids,  ulcers,  or  new  growths. 
When  blood,  murus,  or  pus  is  ewcreted  from  the  rvctum,  rectal  eaploratitm  mu9t  not 
6t'  ncgkvted  under  any  circumatances. 

According  to  observatioms  of  Clilapowski,  Schuster,  LGnnhoff,  and  my- 
self^ palpatian  in  a  warm  bath  is  occasionally  followed  by  better  resulta 
than  l)v  11  le  ordinary  method. 


The  method  of  I^nnbofT**  seems  to  me  to  be  the  most  satisfnctory,  iind  con- 
sists in  placing  the  ()atient  on  a  a!iet»t  in  a  manner  similar  to  the  permanent  bath. 
This  sheet  is  held  by  meniiH  of  bands,  which  are  attached  to  metal  clumps;  the  tatter 
extend  over  the  edge  of  the  bnth-tnh  like  hooks,  and  are  movable  from  side  to  aide. 
By  means  of  a  simple  mechanism  the  sheet  can  be  raisetl  or  lowered  at  will.  As  a 
rule,  it  is  most  convenient  when  fastened  about  20  to  25  centimetres  below  the  upper 
edge  of  the  bath-ttib. 

If,  by  the  above-described  methods,  an  anomalous  condition  be  found 
present,  further  carefnl  examination  is  required.  For  this  purpose  the  fol- 
lowing conditions  are  to  be  considered : — 


i 


"  R.  LennbofT,  Berliner  klinische  Wochenaehrift,  1890,  S,  1073. 
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(a)  Sensitiveness  to  Pressure,  Pain,  Points  of  Pressure, 
The  exact  site  and  t-xtout  of  tlie  E^t^iJiiiuve  area  are  next  determinefl,  and 
in  doing  so  mformation  is  obtained  as  to  tlie  part  of  the  abdominal  cavity 
iaTohred.  Seoi^itiveDess  in  the  epigagtric  region  ig  not  always  referable  to 
the  stomach,  for  inflammation  and  swelling  of  the  left  lobe  of  the  liver. 
4Dd  perhape  also  of  the  pancreas,  may  reveal  pain  upon  pressure  Lq  tide 
•res.  Tenderness  in  the  region  of  the  gre^itcr  curvature  likewise  does  not,  by 
iuy  meszis,  point  toward  involvement  of  the  stomach  in  every  case,  for  it 
ii  S0  likelj  to  arise  from  the  transverse  colon,  the  small  intestines,  or  the 
oraeotmu.  Unless  the  stomach  has  descended,  the  exact  localisation  of  the 
flOfiroe  of  the  pain  is  impossible,  when  referable  to  the  pylorus  and  the 
pjkKric  region,  as  well  as  the  neiglibourhood  of  tlie  lesser  curvaturej  because 
theK  structures  are  both  covered  by  the  liver. 

From  a  diagnostic  point  of  view,  an  essential  difference  exists  be- 
tutsn  tenderness  and  pain,  direct,  circumscribed  or  diffuse,  and  algetic 
poiats  partly  in  the  region  of  the  stomach  and  partly  on  the  back.  We 
most  first  distinguish  between  hyperalgesia  of  the  skin  and  that  of  the 
ftmetures  lying  immediately  beneath.  According  to  Head,'"  the  internal 
oigBOS  are,  to  a  fairly  large  extent,  non-sensitive  to  various  stimuli,  and  the 
ioealisfttion  of  pain  in  them  is  practically  impossible;  the  stimuli  are,  how- 
H^er,  transmitted  by  way  of  the  sympathctics  to  a  distinct  spinal  segment, 
wbeace  they  are  referred  to  the  sensory  fibres  of  the  skin  which  pass  into 
the  tame  eegnient.  Inaemuch  as  the  ability  to  localise  is  far  better  devel- 
i|ifd  in  theee  areas,  tlie  pain  is  referred,  quasi  tlirough  a  psychical  error 
jndgment,  to  the  body  surface  instead  of  to  the  organ  which  is  really 
The  theories  promulgated  by  Head  require  further  confinuation ; 
oil  van  Charante,**  for  example,  in  his  dissertation,  arrived  at  con- 
clusions which  deviated  decidedly  from  the  above.  On  the  othfer  hand, 
Eiiiiel*'  investigated  Head's  researches  and  practically  c<.>nfirmed  them,  al- 
'Ihongh  he  does  not  consider  the  method  of  diJTerentiating  between  ulcer 
functional  diseases  of  tlie  stomach  to  be  practicable. 
Sticker**  observed  still  another  form  of  hj'persesthesia  in  hysterical 
fubjects,  in  which  the  sensitive  zone  is  confined  within  the  area  of  the  dis- 
mstd  oTgans. 

The  presence  of  tenflrrness  on  pressure  is  demonstrated  by  the  fact  that 
the  patient,  on  palpation  of  the  epigastrium  (the  part  generally  concerned), 


^U^d,  Die  Sensibilitlit«stOrunfr  der  Tlaiit  bei  Viscera lerkrankungen,  Deiitscb  von 

W.  Seiffer,  Berlin,  189«,  Hirschwald. 
"MoJI   ran    Cfmrante,  Do  hypornlgetiRche  zonen  ran  Head,  Diss.  Leiden,   1900; 

R<?f.  nach   Ct'ntralblAtt  ffSr  innere  Mt-dir»n,  1000.  S.  2riL 
"Hin^l,  Milnoh*»ner  Tnpdirrni«nlio  Worhposclirift.   HMII,  No.  1. 
"Sticker,  ZeiU^hrift  fClr  kliniacbe  Medicin,  1896,  Bd.  30,  S.  61. 
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experiences  an  unpleasant  sensation,  which,  although  it  cannot  be  exactly 
defined,  is  not  pain.* 

This  tenderness  is  a  frequent  but  not  constant  symptom  of  various 
fornos  of  chronic  infliininiation  of  the  gastric  mucosa,  including  chronic  gas- 
tritis in  its  different  stages,  gastric  neuroses,  hypertTophy  of  the  pyloric 
musculature,  cancer  which  spreads  out  and  is  not  far  enough  advanced  to 
be  palpated,  etc.  Tenderness  on  pressure  may  aL?o  occur  in  gastric  ulcer  (see 
below),  especially  in  the  later  stages  and  when  the  scar-formation  is  not 
completed,  or  in  the  presence  of  adhesions,  etc. 

There  is  something  so  characteristic  about  the  true  circumscribed 
chronic  pain  that  it  can  be  clearly  distinguished  from  all  other  forms  of 
gastric  pain.  This  pain  is  "sore/'  burning,  and  extremely  unpleasant,  so 
that  when  palpated  the  patient  tends  to  resist.  A  very  frequent  sign  of  the 
typical  gastric  pain,  wkj^ch  I  have  had  the  oj^portunity  to  regularly  demon- 
strate to  my  audience,  is  the  painful  twiichtng  of  the  face,  even  when  the 
involved  region  is  touehed  with  care. 

Occasionally,  but  by  no  means  always,  when  the  painful  spot  is  touched, 
attention  is  called  to  a  painful  point  lying  diametrically  opposite  on  the 
spinal  column ;  in  a  few  cases,  indeed,  the  pain  fulness  in  that  region  exceeds 
that  in  the  epigastrium.  This  type  of  tenderness,  when  pronounced  and 
sharply  localised  to  the  gastric  region,  represents  a  valuable  diagnostic  sign 
in  favour  of  gastric  ulcer  or  hjpmorrliagic  erosions.  It  must  not  he  assumed* 
however,  from  this  tliat  less  severe  pain  exchides  the  existence  of  ulcer. 

Acute  or  chronic  inflammatory  exudates  or  adhesions  between  the  stom- 
ach and  sections  of  the  intestines  may  indeed  cause  tenderness  similar  to  that 
of  ulcer,  but  in  such  cases  the  a?tiobigic  factor  (traumatism,  peritonitis,  pen- 
gastritis,  phlegmon  of  the  stomach,  previous  operations,  etc)  mu.st  always 
be  demonstrable.  Under  favourable  circumstances  the  differential  diagnosia 
may  be  dctentiined  between  ulcer  of  the  stomnch  and  that  of  the  duodenum 
by  the  site  of  the  ulcer  pain.  Thus,  for  example,  it  is  highly  pn>bable  that 
the  ulcer  iDvolves  the  duodenum  when  the  tenderness  is  constantly  to  the 
right  of  the  median  line,  that  is,  in  the  parasternal  line,  and  when  spontane- 
ous pain  is  located  at  this  point,  and  furlhennorc  when,  in  place  of  the  blood- 
vomiting,  blood  is  discharged  in  the  characteristic  form  only  from  the  rec- 
tum. This  differentiation,  furthermore,  which,  as  lias  been  mentioned,  can 
only  be  determined  with  a  fair  degree  of  accuracy  under  favourable  circum- 
stances, is  practically  of  no  great  significance,  for  tlie  clinical  phenomena 


I 


•  Tlie  beginner  should  note  tliat  every  abrupt  preasure  exerted  in  tbp  re^pon 
of  thtf  Btomach  is  iiat  only  unplensiint  to  the  sick,  but  may  Bimiihitc  pathohigical 
conditionB.  It  shouW  not  he  forpvttten  that  the  epigRHtrtum,  especially  iij  thin  per- 
•ons,  18  sensitive  upon  strong  preaaure,  even  in  nontial  sub|(K?t«. 
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in  the  acute  etage^  as  well  as  the  sequehp,  and  finally  also  the  therapy,  vary 
from  those  of  gastric  ulcer  only  in  very  unimportant  ret^pects. 

Diffu»€  pain,  that  is,  such  as  radiates  over  the  whole  epigastric  region 
of  the  stomach,  even  as  far  as  the  umbilicus,  occurs  in  the  following  condi- 
lionA;  1.  In  phlegmonous  gastritis.  2.  In  perigastritis.  3.  In  a  perfor- 
ating axlheftiou  of  the  stomach  with  neighbouring  organs,  namely,  transverse 
colon  or  pancreas  and  the  liver,  the  duodenum,  etc.,  and,  finally,  also  in 
rupture  of  an  ulcer  into  the  peritoneal  cavity.  The  first  is  distinguished 
from  ulcer  by  fever,  marked  symptoms  of  collapse,  and  abdominal  disten- 
sion ;  the  latter,  aside  from  other  signs,  is  distinguishetl  by  the  development 
of  the  severest  forms  of  painful  paroxysms,  resembling  the  picture  of  acute 
peritonitis,  which  are  brought  on  by  the  slightest  touch,  and  also  by  marked 
fymptoms  of  general  disturbance  (see  Part  II,  page  447).  In  favour  of 
pm^astrxiis  is  tenderness  on  pressure  over  the  whole  epigastrium,  or  the 
occurrence  of  a  severe  pain  when  the  left  lower  thoracic  wall  is  pulled  for- 
ward, and  it  is  particularly  indicative  of  the  above  condition  when  it  ap- 
pears on  vigoxirous  stretching  nr  liending  backrwards.  The  diagnosis  at  the 
b«t,  however,  can  only  be  suspected  from  the  symptoms. 

Painful  points  on  pressure  are  not  uncommonly  observed  on  the  ante- 
rior abdominal  wall ;  in  my  opinion,  tliey  are  distinguished  by  the  fact  that 
they  are  far  less  severe,  situated  more  deeply,  and  are  not  represented  by 
eorresponding  points  in  the  spinal  column.  The  sensitive  points  which  are 
most  frequently  taken  into  consideration  lie  in  the  region  of  the  cceliac  or 
ioUr  plexus  (surrounding  the  cceliac  artery),  and  of  tlie  plexus  of  the 
abdominal  aorta.  According  to  J.  Ch.  Roux,**  they  are  produced  by  gastric 
affections,  as  well  as  central  depressor  impulses. 

Multiple  circumscribed  points  of  tenderaess  are  frequently  observed, 
of  which  a  few  lie  even  outside  of  the  limits  of  the  stomach.  In  such  cases 
we  may  in  all  likelihood  exclude  ulcer,  and  in  the  other  cases  the  other 
factors  in  the  diagnosis  must  be  considered.  Since,  in  the  presence  of 
multiple  algetic  points,  we  have  principally  to  deal  with  the  question  of 
nervous  dyspepsia,  and  inasmuch  as  this  condition  is  also  simultaneously 
aooompanied  by  other  functional  anomalies  of  the  nervous  system,  it  is 
mrely  diflBcult  to  come  to  a  conclusion,  provided  these  symptoms  are  care- 
fnliy  considered.  It  must  not  be  forgotten,  liowever,  that  gastric  ulcer  may 
alao  occur  in  neurasthenics  or  in  nervous  dyspepsia. 

TTke  pressure^poinis  on  the  spine,  to  which  T  first  called  attention,  are 

no  little  dia^ostic  importance  (see  Fig,  11).     Of  these  we  may  distin- 

1,  Pressure-points,  or,  better,  areas,  in  gastric  ulcer.    2,  In  cholelj- 

thiasiA.    3.  In  gastric  neuroses.    In  gastric  ulcer,  in  which  they  are  pres^ 

>*J.  Cli.  Roux,  Revue  de  mMecine,  1899,  S.  S78. 
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rt,  Typical  Pressure-point 
in  Gaatrio  Uloer. 


t,  Typical  Preasare-zone  in 
CliolelithlaBia. 


6,  Pnsaaure-Areas  in  NenooA  Gastrio  AHeofeiona. 

Fig.  11. 
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«Dt  at  lemst  in  one-tliird  of  the  cuses,*  they  are  lomted  io  the  left  of  the 
Bpine,  close  to  the  body  of  the  twelfth  dorsal  vertebra, 

Thiss  position  may  vary,  however,  which  is  not  to  he  wouJered  at,  con- 
sidering' the  changes  in  the  lcM:ation  of  tlie  stomach  and  of  the.  ulcer ;  thus 
the  poiafnl  area  may  be  higher,  at  about  the  tenth  or  eleventh  dorsal  verte- 
bra^  or  lower,  aa  far  down  as  tlie  first  lumbar  vertebra,  SouietiuietT  a  cor- 
responding tenderness  is  situated  to  the  right  side,  yet  in  tliat  ease  the  left 
cine  Lb  the  more  sensitive;  occasionally  the  point  is  located  only  in  the  right 
«idc,  cloee  to  tlie  vertebral  body.  This  is  particularly  true  when  the  ulcer 
IS  located  at  the  pylorus  or  in  the  dtiodcnuiu.  As  far  as  1  can  see,  the  dorsal 
potot  of  tenderness  bears  no  relationship  to  the  zones  of  Head,  as  was 
by  Hiinel.  It  is  easy  to  denioni?trate,  for  instance,  that  the  dorsal 
•jKjints  are  not  of  the  nature  of  hyperalgesia  of  the  skin,  for  the 
palnfl  are  not  elicited  until  deep  pressure  is  exercised.  The  dorsal  pressure- 
point  seems,  therefore,  to  be  directly  referable  to  the  }>osterior  gastric  wall. 
According  to  Kelling,^'*  on  the  other  hand,  the  pressure-point  described  is 
nothing  else  than  the  supersensitive  posterior  branch  of  the  intercostal 
nerves,  and  is  due  to  reflex  livpenesthesia  from  the  B^Tnpathetic  nerves. 

The  point  of  tenderness  on  pressure  in  cholfHtfiia^is,'^  which  we  dis- 
cus here  because  of  tlie  frequont  consideration  of  tlie  differential  diag- 
nosis between  diseases  of  the  stomach  and  the  gall-bladder,  is  likewise 
bcateti  in  the  region  of  the  twelfth  dortJal  vertebra,  but  at  a  point  two  or 
three  finger-breadths  distant  from  the  vertebral  bodies.  It  spreads  from 
this  point  to  the  right,  and  in  some  cases  as  far  as  the  posterior  axillary 
line;  it  extends,  therefore,  over  the  whole  posterior  surface  of  the  liver.  No 
algetic  points  whatever  are  found  in  the  left  side.  This  tenderness  may  per- 
sist for  weeks,  or  e%'en  months,  after  the  attack  of  tlie  disease,  and  therefore 
may  be  of  as^^istance  in  doubtful  cases,  in  which  the  swelling  of  the  liver 
lias  already  disappeared. 

In  contradistinction  to  these  distinctly  outlined  local  pressure-points, 
a  large  variety  of  painful  zones  are  met  with  in  gaslric  neuroses;  thus  they 
tie  found  in  some  cases  on  the  right,  in  other  cases  they  are  more  pro- 
nounced on  the  left;  or  the}"  occur  in  the  form  of  jiingle  disconnected 
sanes,  or  they  are  more  diffuse  and  inchide  a  large  portion  of  the  back; 
ionietimes  they  border  on  the  bodit^  of  the  vertebra\  then  again  they 
tre  located  more  laterally.     The  three  diagrams  (Fig.  11,  a,  b,  c)   illiis- 


•According  to  Pftnser  fDeat*ehe  m(HUdn»Belie  Woohpiiaclirift,  1002,  Xo.  15), 
th<y  •re  decidedly  more  common,  a  view  which  coincides  with  my  expfirienee  of  the 
but  T'csrs. 

^Kelling^,   74.    Versamralimg  Deutwcher   Naturforseher   und   AerKt*"   in   Karlslmd, 

Wiener  mediciniftche  Woofienschrift.  IP02,  No.  4K 
'Boas,  MUnchener  tnediciniache  Wot-hpn^chrift.  1902,  No.  15. 
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trate  the  types  of  tlie  tlirtv  different  forms  of  pressure-points  or  zones 
along  the  vt?rtebral  column. 

Since  a  few  authors  either  absolutely  ignore  these  practical  and  ex- 
traordinarily important  pressure-points,  or  consider  them  to  be  only  of 
Blight  importance,  1  timst,  after  having  proved  their  value  for  years,  con- 
tinue to  give  them  the  prominent  attention  they  deserve.   It  does  not  follow 

that,  hecauR'  they  may  be  absent  or  in- 
distinctly (levelopeil,  they  are  of  no 
clinical  use;  for  in  these  respects  tliey 
resemi)le  ]^racti^ally  all  clinical  signs. 
Careful  examination  will  rarely  fail  to 
revnil  their  presence  in  typical  cases  of 
ulcer  and  cholelithiasis;  in  otiier  cases 
they  occur  at  least  frequently  enough 
to  support  a  doubtful  diagnosis,  or 
ev€*n  to  make  a  diiignosis  possible. 

In  order  to  men  sure  the  intensity 
of  pain  of  a  certain  section  of  the 
gastm-intcstinjil  tract,  T  have  devised 
an  instruiuent  called  the  "algesimeter.'' 

TTie  apparatus  ( aee  Fig,  12 )  consists  of 
a  hollow  cylinder,  whioh  fontuiiis  a  spiral 
apring.  A  scale,  showing  whole,  half,  and 
qunrt4.»r  divisions,  is  attached  to  this  cylin- 
der, which  indiefttea  the  degree  of  oomprea- 
ftion  of  the  spiral  spring,  that  is,  from  0-5 
to  10  kilos.  An  iiulii'ator  placed  aroimd  the 
pjdinder  moves  with  thf  piHton,  so  thflt  when 
cnniprPHstnn  is  cx«*rted  the  amount  of  prea- 
sure  upon  tin-  handle  can  l>e  immediately 
read  on  the  scale.  Ill  order  to  e\nt*tly  cover 
the  painful  i\T**a.  the  apparatus  is  furnished 
with  three  difTerent-sized  removable  plates, 
A'hich  can  be  caally  attached  to  itj*  lower 
end. 


Fig.  12. — Boas'  Algesimeter. 


Tlte  following  results  liave  been  ohtained  in  estimating  the  degree  of 
fendemess  in  tlie  epigastrium.  A  normal  stomach  pre^enti?  a  degree  of 
tc*nderiie>8  on  pressure  vurving  from  ftve  up  to  ten  kilm.  The  lowest  vahiea 
are  obtained  in  gastric  ulcer,  in  which  they  vary  hciween  0.5  to  S  kilos*  If 
the  tolerance  for  poin  h  hi.-:hiT  than   these  figures,  we  may,  as  a  rule, 


•  Pronounced  tciidcmc«»  may  »il«o  occur  in  acute  jjastritis  and  grt*>tro-cnteriti9. 
yet  this  di&t.*tiH«  in  bo  diatinotly  characterised  by  it<  <oiir'*p  and  other  symptoms  that 
s  iRlse  conception  is  inconceivable. 
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exclnde  gastric  ulcer.    Next  to  be  considered  is  cancer,  or,  more  correctly, 
cutdnunmtous  diseaisie  of  a  portion  of  the  stoiimch ;  in  ti-uch  cases  tiie  toler- 
aoce,  when  nieai^ured  with  the  nlgcsimetcr,  equals,  ou  an  average,  from  two 
to  (out  kilos,  and  sometimes  u  little  more.     TJie  highest  results  are  ohtained 
ill  chniiiic  gastntig  and  in  nervous  dyspepsia,  in  both  of  which  there 
W  either  no  deviation  from  normal  or  only  a  slight  fall  Helow  four  to  five 
kitp6.     It  is  also  of  imjmrtajiee  to  test  the  dorsal  pressiire-]>oints5.     Nor- 
mally, the  sensitivenegs  to  pressure  is  always  over  tea  kilos,  whereas  in  gas- 
tric ulcer  tlie  tenderness  on  the  left,  in   the  neighborhooil  of  the  twelfth 
dart4Ll  vertebra,  measures  as  low  as  three  kilos.     Testing  tht:  prcssurr-poinig 
I  is  noi  onltf  of  diagnostic,  but  also  of  therapeutic  importiinve,  for  thus  an 
^L#i»jWfirf    control    is   obtained   of   ike   advancfmenf    in    improvement   and 
^^/iptirtry  of  the  patient. 

^^"  (b)  Neoptasmata,  Abnornia!  Resiafance.  Adhesions. 

W  In  Btudvtng  new  growtJis  of  the  stoiiiaeh  it  should  be  remembered  that 

many  different  forma  may  originate  in  the  gastric  walls  (fibroma,  myoma, 
lipoma,  papilloma,  sarcoma,  adenoma^  tubercle,  carcinoma),  but  that  the 
latter  of  these  is  so  frequently  present  that  from  a  clinical  point  of  view  it 
ts  practically  the  only  one  to  be  considered.  The  researches  of  Brinton, 
Lebert.  Luton,  Ebstein,  Katzenellenbogen.  and  others  on  the  cadaver,  all 
of  whii'ii  give  practicalJy  the  !*ame  results,  show  that  the  pylorus  is  involved 
lA  about  GO  per  cent.,  the  lesser  curvature  in  17  per  cent.,  the  c[irdia  in  8 
percent.,  the  anterior  and  posterior  wall  of  the  stomach  in  5  per  cent,  and 
the  greater  curvature  in  2  per  cent.* 

It  is  furthermtjre  remarkable  that  in  about  one-quarter  of  all  cases 

the  stomach   and   the   liver  are   infiltrated.     According  to   Brinton's 

?mcnt^,  the  growth  is  most  frequently  si-irrhous  in   nature   (about  75 

pcreent.)?  tliat  is,  fibrous  carcinoma  (Fascrkrebs),  whereas  the  gelatinous 

[jety  (colloid  and  alveolar  carcinoma)  occurs  on!y  in  2  to  S  per  cent,  of 

The  medullary,  the  vilhins,  and  the  telangiectatic  forms  of  cancer 

wcei^n  less  common. 

Scirrhous  cancer  accr)rdingty  [(rrdorninales  in  th(*  reijion  of  the  pvlorus, 
m  that  when  reference  is  briefly  made  to  cancer  of  the  stoiuach,  the  fibrous 
form  at  the  pylorus  is  meant. 

As  in  the  case  of  everv"  tumour,  so  also  in  new  growths  of  the  stomach, 
we  take  into  consideration  the  hnifion,  size,  nmsistfifctf,  paiitfuhieji'i,  boun- 

*  EicamJ nation  of  lirinj?  9ul>j>cts  proves  tliat  carfinnmE  orifjinates  more  fri»- 
qoratl^r  iti  the  le*?*er  ciirrature  thiin  in  tin-  [lylortH,  a  tait  wliirli  I  alrciitly  orii- 
phAsiiwiJ  oeveral  year«  ago,  and  whirli  has  Imh^iti  rpofntly  *iimioiiMtrnte(l  a^  indis- 
putable  by  R.    Borrinann  in  hi»  «tiulit's  on  the  nbimdanL  iiiutorial  in  v.  Mikulicz's 
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daries^  and  rehtionships  to  nt'ujhbouvintj  onjans,  as  ucll  as  the  mohiliUj  and 
relationifhip  to  respiroiiofi. 

If,  for  the  above-nieiitioned  re^isons,  tlic  rarer  forins  of  gastric  new 
gTO\^'tlis  are  disregarded,  the  position  of  the  eancer  changes  with  tliat  of  tlie 
etnniach  itself.  Ae  a  rule,  it  lies  in  the  triangle  formed  bv  the  ardi  of  the 
ribs  and  llie  nmbilieal  line,  yet  it  may  not  rart4y  be  also  found  lower  down; 
thus,  for  example,  it  may  occur  several  finger-breadths  below  the  umbilicua, 
or  it  may  extend  beyond  the  median  line  to  the  right  or  left,  in  which  ca^  it 
may  occasionally  be  discovered  on  a  level  witli  the  umbilicus,  or  even 
below  it. 

The  .size  of  the  growth  is  likewise  very  variable.  It  may  be  entirely 
circumscribed  and  the  size  of  a  walnut  or  apple;  it  may  be  regular  in  form, 
or  irregular;  or  it  may  consist  of  a  cord-Hke  or  a  flat  cancerous  mass.  In 
advanced  cascB,  with  relaxed  and  emaciated  abdominal  walls,  the  contour 
of  the  stomach  may  be  felt  to  consist  of  hard,  dense,  and  noduhir  prom- 
inences (cancer  en  cuirasse). 

The  consistence  of  malignant  growth  is.  as  a  nde,  hard  and  dense. 
Tta  surface,  as  has  already  been  stated,  ig  frequently  irregular,  uneven,  and 
nodular;  the  hardness  of  the  tumour  is  more  readily  felt  in  some  than  in 
other  parts. 

Painf Illness  of  the  tumour  is  rarely  absent,  yet  it  varies  in  dilTerent 
individual?  from  moderate  tenderness  on  pressure  to  marked  sensitive- 
ness which  is  not  much  less  intense  than  the  pain  of  gastric  uh'cr. 

It  should  be  noted  that  in  certain  cases  it  is  quite  possible  to  find  a 
movable  tumour.  In  that  case  the  stomach  itself  is  markedly  displaced* 
so  that  its  natural  supports  no  longer  answer  their  purpose;  it  is  generally 
displaced  downward. 

The  tumour  may  occasionally  be  intergrown  with  other  organs,  such  as 
the  liver,  pancreas,  duodenum,  transverse  colon,  etc.,  which,  having  a  strong 
influence  upon  the  mobility  of  the  tnmour,  may  prevent  its  movement  alto- 
gether.   This  condition  greatly  increases  the  difficulty  of  diagnosis. 

Rcspiraiory  displacement  of  gastric  tumours  was  formerly  denied,  and 
the  differential  diagnosis  between  tumours  of  the  stomacli  and  tliose  of  the 
liver,  omentum,  etc.,  was  based  on  that  ftict — a  conclusion  which,  in  the 
light  of  more  modern  investigations,  has  been  found  to  be  erroneou.s.  We 
must  distinguish  in  these  cases  between  cancer  of  the  lesser  cun^iture  on  the 
one  hand,  and  cancer  of  the  pylorus  and  fundus  on  the  other  hand.  In  the 
former,  marked  displacement  nmy  (lecur  on  inspiration,  vvliereas  on  expira- 
tion the  tumour  is  fixed.  On  the  contrary,  practically  no  inspiratory  dis- 
placement occurs  in  carcinoma  of  tlie  pylorus  and  of  the  fundus,  excepting 
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when  the  tumour  is  inter^rown  with  the  liver.**  Inflation  of  the  stomach 
is  frerjuently  of  assistance  in  determininjsj  whether  or  not  the  carcinoma 
belongs  to  the  stomach ;  in  other  caseg  it  roraaiiis  uncertain  for  a  long  time. 
The  factors  nioet  intimately  concerned  in  distinguishing  between  these  con- 
^tions  are  pn^sented  in  the  following  table: — 


Tuflieor  of  the 
U*mr 


edge  of  tbc 
liT«r  moves  with 
respiration  ; 
ffcquent^ 
ly  developa  m 
tamoar  in- 
Toaftw  in 
growth. 


Canoer  of  tli« 
Gall-bladder 


loteroa  is  preft> 
entf   as  a  rule  ; 

symptoms  of 

direci  djBpepsia 

or  of  dlilatatiou 

of  iht  stomach 

are  altaent ; 

cancer  of   Die 

g^ll-bladdcr  Is 

tocarcelj  luov- 

able. 


Cannr  of  the 
PmncreM 


The  head  of  the 
pancreas  maj 
oocasiooally  be 

felt  to  the  right 
of  the  mediau 
litie  ;  intense 
ictema  is  pree- 
ciit,  a«  a  mie  ; 
th«  growth  is 
ini  movable. 


Cancer  of  th« 
Inlmtineii  (Cancer 
of  the  TranavetBO 
Colon  and  Cancer 
of  the  Duodenum 


Canoer  of  the 
trausvecve  colon 
presents  phe- 
nomena of  ob- 
etniction   and 
causes^  att43ra- 
tiunsiu  the  stools 
i   (blood,  mucnjtf 
etc. )  J  iotenia  is 
I  frt*qaently    pren- 
eut  iu  doodenal 
carcinoma  when 
it  involves  the 
region  of  the 
month   of  tlie 
bile -d  act  ;  the 
tTiniotir  is  oulj 
tlightly  or  not 
at  all  movable  ; 
bile  and  pancre- 
atic jnice  in  gas- 
trio  contents. 


Tumnuri  of  tbi» 
OD}«Dlum 


TnmoorB  of  the 
omentum  dc»  not 
descend  on  inspi- 
ration ;  ascites 
is  frequently 
present ;  the 
nodules  are  leaa 
circuniBcribe<i 
than  in  gastric 
cancer,  and  gen- 
erally of  a  sec- 
ondary nature. 


1  have  included  in  it,  to  a  large  extent,  tlic  cnrcfully  prepared  data  of 
.  Leube,^'  which  he  had  basnl  on  an  extensive  expiM'ience.  I  have  digressed 
''»ni  this  authors  statements  only  in  as  far  as  I  cannot  agn^  with  him, 
ic-ordrng  to  numerous  observations,  that  free  liydrochloric  acid  in  the  gas- 
tric cM>nt«*nt6  is  a  dieitinguishing  characteristic  in  doubtful  abdominal  tu- 
inouM.  I  have^  for  instance,  noted  the  absence  of  free  hydrochloric  acid  in 
many  cases  of  malignant  abdominal  tumours  which  w^ere  certainly  not  gas- 
trie  in  origin  (conlirmed  by  antop?ies).  Aside  from  the  true  tumours  of 
*hc    gtomrt«'b-'^*!i^1.  'the    following    conditions    may    simulate    malignant 


■Coinpurf  also  l*art  IK  \n\fff  5*17  't  ftrq. 

»r.  Ix'ube,  8pezielie  DiagnoHo  tunerer  Krankbeilvn,  Leipzig,  1889,  S.  250f, 


i 


86 


THi:  KXAMINATIUN  OF  THE  PATIEl 


growtJis:  htjptirimphy  of  the  7nuscul(iris,  perigastric  indurations,  foreign 
bodie^f  in  thu stonuuh  cavity, liairy  congloiiierntiau  ("pilobczoars'* ) ,  tumours 
consisting  of  vegotalile  fibres  ("phytobezoars"-'*  and  otlier«  [**shellac- 
bair']*),  adJirt^ion  of  the  stoniMch-wall  to  other  sfctions  of  the  intestinal 
canaL  A  mnUgnant  tuiooiir  may,  however,  be  excluded  in  siu-li  cai?es  by 
careful  observatiun  of  all  diagnostic  factors,  such  as  an  absence  of  cachexia, 
glandular  swelling,  cfdenia,  and  ascites;  the  probable  diagnosis  of  a  bezonr 
was  made  for  the  first  time  by  Sehreiber.-" 

Fctmi  tumours  in  the  transverse  or  ascending  colon  mny  undoubtedly 
simulate  neoplasms,  and  have  unquestionably  fed  even  experienced  exam- 
iners to  make  mistake*!.  The  latter  are  best  avoided  by  following  the  first 
exanunation  by  a  second  one  after  the  bowels  have  been  ]>«rged»  a  proced- 
ure which  1  follow  in  all  doubtful  oases.  It  is  ivisc^,  in  any  ca^se,  not  to  Je- 
clare  tht  presence  of  an  abdominul  tumour  afler  the  first  examinatimi,  m 
eases  which  arc  at  ail  doubtful.  Since  numerous  sources  of  error  (full 
colon,  better  relaxation  of  the  abdominal  walla,  quiet  and  regular  respira- 
tion, etc.),  are  excluded  by  repeated  explorations,  conaidernidy  greater  cer- 
tainty may  thus  be  attained. 

Pnlpation  of  the  abdoTuen  itself  shoidd  alw^ays  be  aeconipanted  by  that 
of  the  peri|dicral  lymphatics,  which  inchide,  for  our  purpose,  the  inguinal 
glands,  the  left  suprarfavicuhir  glands,  and  the  umbilictil  glands.  The  first 
are  sympathetically  cnlnrgeil  in  the  majority  of  the  ca^es  of  carcinoma  of 
the  gastric  wall;  yet  they  are  only  of  alight  diagnostic  significanee,  for  they 
are  frequently  prc^sent  in  other  conditions,  which  cause  similar  phenomena. 
Swelling  of  the  suj*raclavicular  and  umbihcal  ^dands-**  is  rarely  present  in 
my  experience,  and  is,  therefore,  of  only  secondary  importance  as  a  diag- 
nostic criterion.** 


(e)   Splash-Sound,  Suecussion-Sottnd   (Clapotemenif  Bruit   dc 

Clapotage). 

The  splash-somid  is  elicited  through  short,  tapping  strokes  of  the 
finger-tips  against  the  region  of  the  stomach,  while  tlie  |mtient  is  in  tlie 
reeunibent  position.  This  sound  uuiy  be  obtained  to  a  lesser  or  greater 
extent  under  normal  circumstances  even  in  the  heulihy  (sometimes  w^hen 

•  [A  oibinet-rimkor  us*h1  in  drink  the  VRmisli  whii'h  wns  c'm|iloyocl  in  bis  work; 
a  tumour  wa**  c]iupiioi4**d  during  lifi^;  on  po«t-|>ortem  t-Xiiiutmitiun  h  b«ll  iif  ahellae^ 
the  »i«c  of  A  Hiiirtll  onin^'.  xvas  Uniml  in  the  stomarh.     Anolhfr  quite  similar  ca«el 
wap  rt?t>ortcd  l>y  ManasHf,  Bt^rliuor  klin.  WwhenBchrift,  lSf>5.  t\  72:i.] 
••  For  fitrther  consideration  of  lljin  siibjwt,  sec  F'Hft  11.  pup*'  581. 
"SthOnhorn,  .\rehiv  fiir  klinist'he  Cbinirpit*,  18«3.  Bd.  20.  8.  fifW. 
■•J.  ScUr«*ilj*»r,  Mitthoilunj^»n  ftua  deii  Cirenzirpbiet^n  der  Medirin  und  Chinirffie, 

189U»  Bd,  1,  II<*ft  5.  S,  20   (*pf»  tbere  interoHtlnj»  discussinn  on  the  diagnosis). 
"Boas,  Ardiiv  flir  VcrdauungMkrankhfitcn,   IIMH,  lid.  7,  S,  426. 
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le  belly-wall  is  relaxed  or  moderately  fat,  also  soon  after  the  ingestion  of 
quantities  of  Hijui^is,  nne  to  two  litres)  ;  as  a  rule,  in  that  ca^e  the 
\r  limits  of  tlit.-  splaah-sound  du  not  exceed  the  horiiiontal  umbilical  line. 
Under  no  circurmtance^s,  however,  can  the  splash-sound  he  elicited  in  a  nor- 
\mat  failing  stomach. 

In  pathalagiml  conditions,  the  extent  and  the  nature  of  the  splaBli 
must  be  dotennine«l,  and  the  time  which  has  elapsed  fiince  the  last  ingea- 
titin  of  nourishment  must  he  taken  into  lonsideration.  With  reference  to 
the  first,  it  may  be  stated  that  when  tlie  spla^^li-sound  in  normally-situated 
stotnftchd  extends  far  below  the  normal  limits,  that  is,  below  the  horizontal 
uinhilif^l  line,  a  pathological  state  is  indicated,  and  especially  so  when  the 
aiund  appears  two  or  three  hours  alter  a  small,  and  five  or  seven  hours 
after  a  large  meal.  These  relationships  vary,  however,  when  tlie  stomach 
occupies  an  abnormally  low  position.  In  that  case,  as  w^as  shown  by 
Eisner,^'  a  loud  splac^hing  sound  may  appear  over  a  large  area  and 
below  Uie  horizontal  umbilical  line  in  individuals  whose  stomachs  perfectly 
suffice  the  UEual  demands  of  normal  living  and  of  the  normal  ingestion  of 
fofwl. 

Tlie  eplash-sound  by  itself  is  in  no  way  indicative  of  a  diseased  state 
the  stomach,  and  even  less  so  of  insufficient  functional  activity  of  that 
For  that  reason  other  supplemental  methods  must  be  employed. 
Motor  insufficiency  may  be  suspected  only  when  a  particular  form  of  the 
Mind  is  present.  Tliis  is  lIjc  s|ilash  which  appears  upon  gentle 
with  the  finger,  over  a  large  extent  from  the  epigastrium  to  the 
snnphjsia  (the  su|>erficial  splashing  of  Sahli).  It  is  usually  associated 
with  a  loud  succussion-sound,  wliieh  is  similar  to  that  heard  when  a  half- 
filled  barrel  is  shaken  ("Tonnengerausch''). 
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S#-veral  aulhora,  espwially  Stiller."  Kuttner,*'  VoOand.*'  Sch(i!<?,*'  Parispr,*^  flnd 
titflvrH,  pronounce  this  spItiHh-Hountl  a*  a  aigii  of  atony,  that  is,  gastric  relaxation, 
mn  before  it  has  reat'hrd  tlip  stafje  of  donionntrablt?  ni(>t«r  iiiHiiiricit^noy,  Accordingly, 
Uie  tpljKsh-douBd  points  toward  atony  fon  which  stresa  is  laid  hy  Stillvr  and  Pariser) 
isd,  to  A  certain  extent,  as  was  Hhown  by  Pen»)ldt  mid  Di'hin,  (o  im  early  ntage  of 
BiOlor  in»ufficiency,  thnt  is,  a  mild  i^nde  af  inaufliriency. 

It  must  be  Admitt<ed  that  this  deduHion  is  possible,  yH  it  has  not  Wen  proven. 
The  ff|>lii»b-80iind  may  likinvise  otciir  in  health,  so  that  when  gastric  disturbances  are 
•emnpiLOJed  by  a  spla^h-Boiind  during  or  even  after  a  meal,  ft  does  not  follow  that 


*^  Kbner.  Berlifier  klinische  Wochensfbrift.  IftOl.  No.  16. 

"Slillfr.  Berliner  klitiisihe  Wodieiitichrift,  15)01,  No.  39  and  50. 

'Kutlner,  «4ame.  No.  .iO. 

"VoJland,  »ani«*.  No.  43. 

>i8cbdl«,  Arrhiv  fUr  Verdammgskrankheiten.  lOOl,  Bd.  7,  Heft  4  u.  6, 

"Pari§er,  Balneologenkongresa,  11)02. 


it  is  a  characteristic  symptom.  Thcae  disturbanciw,  as  a  rule,  resemble  nenous 
dyHpepsia  (of  which,  a^  in  kuovvii^  a  large  pi'rceutage  of  caties  do  not  present  the 
abovt!- mentioned  aeoustic  phenomenon  J  ao  closely  that  the  aplash-sound  may  be  con- 
i^idered  a  purely  accidental  svniptom,  or  perha[»H  the  result  of  changes  in  nourish- 
ment. At  any  rate,  I  have  repeatedly  ohnerved  in  a  large  number  of  eases  of  s*o- 
called  atony,  that  a  diet  which  jipaies  motor  aelivity  of  the  stouiaeh  not  only  fail« 
to  cawse  improvement,  hut  inderd  calls  forth  an  exacerhation  of  the  symptoms; 
whereas,  on  the  other  hund,  gavage  (forced  feetiing)  brings  nhout  a  gradual  hetter- 
meut,  althuugh  the  8plaah*souiid  need  not  neeestuirily  disappear.  Thim  we  approach 
the  observations  of  Stiller,  who  recognised  in  atony  the  manifestation  of  an  wiii- 
rmsal  asthenia,  although  we  cannot  agree  on  the  term  "eungenital." 

Tht*  Bphisli-scmnd  must  he  distingoisht'd  from  the  so-calleJ  gurgling 
and  succussion-HDimd,  which  arises  when  the  stouiat'h  contains  only  air*  and 
none,  or  very  little  liquid,  and  when  the  epigai^tric  portion  of  the  abdominal 
wall  is  markedly  reti'actL^d  and  arched  forward  alternatingly  on  account 
of  contraction  of  the  abdominal  musculature.  The  suecuseion-soimd  may 
also  be  ehcited  in  such  individuals  by  rapidly  pressing  the  ab<k}rninal  muscle 
upon  the  gfomaeh-wall  while  tlie  patient  is  in  the  recumbent  position:  the 
patients  thcmsi'lvcs  can  only  produce  it  when  in  the  erect  posture.  This 
Buccussion-sound  is  of  no  diagnostic  impoitance. 

Fercussion  of  the  Stamach. 

The  object  of  percussion  of  the  stomach  is  to  determine  the  position 
and  size  of  that  organ,  as  well  as  of  abnormal  new  growths  originating 
in  it. 

Terhniqne  of  Percussion  of  the  Stomach, 
Percussion  of  the  stomach,  in  comparison  with  that  of  the  organs  lying 
above  the  diaphragm,  re<juires  an  extraordinarily  subtle  technique.  Thus,  if 
results  are  tu  be  of  any  particular  diagnostic  use,  it  is  necessary  at  times  to 
note  the  finest  differences  between  the  percussion-tones.  Therefore  it  is 
necessary  to  employ  exclusively  finger-percussion  in  determining  the  borders 
of  tlie  stomach,  and  especially  fo  because  the  percussing  finger,  after  some 
experience,  controls  the  result  through  palpation.  Finger-percussion  must 
he  performed  lightly;  in  determining  the  lower  boundar}'  of  the  stomach, 
the  fiercussion  must  be  extremely  delicate,  whereas  m  outlining  the  portion 
of  the  fundus  which  is  covered  by  the  right  Iting,  stronger  percilssiou  is  re- 
quired under  certain  circumstances* 

In  percussion  of  the  stomach,  best  results  are  ohtnined  when  the  patient 
lies  on  his  back,  for  in  that  postnro  the  abdominal  muscidntnre  is  most  com- 
pletely relaxed.  The  outlining  of  the  stomach  can  be  lK?st  carried  on  in  this 
})osition;  yet  under  some  circumstiinces  it  is  alwjiy^  of  value  to  percuss 
while  the  body  is  in  the  erect  posture,  namely,  when  the  stomach  is  full> 
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Incause  tbe  liquidg  tlien  flow  fon^ard,  and  thus  facilitate  the  determination 
of  ihe  lower  gastric  boundary*  It  must  not  be  forgotten,  to  be  sure,  that  the 
results  of  pfrcussion,  whun  tlie  body  is  held  eruut,  are  not  inconsiderably 
altered  by  the  contracted  state  of  the  gastric  musculature,  whicli,  of  itaelf, 
^res  a  dight  dulness. 

In  other  cases,  it  is  of  advantage  in  percussion  to  have  the  patient 
lying  on  his  side,  which  causes  tlie  fluid  ingesta  of  the  stomach  to  fall  upon 
the  eide  on  which  he  lies,  whereby  tbe  zone  which  is  dull  in  the  posterior 
poeition,  becomes  tynjpanitic.  It  is  of  little  importance  at  wliat  point  per- 
caasion  of  the  stomach  is  first  begun;  thus  it  is  immaterial  wlietlier  one 
bigiBa  from  above  or  below,  in  the  mammillary  or  in  the  parasternal  line. 

In  my  opinion,  it  is  best  to  begin  by  percussing  the  lower  border,  as  it 
fvpraeents  the  most  im|x>rtant  boundary,  and  that  along  the  con- 
timiAtionof  the  parasternal  line  from  the  symphysis  upward.  Next  percut^s 
from  the  fourth  rib  downward  toward  the  anterior  axillary  line  until  a 
tympanitic  tone  is  obtained.  This  border  is  then  imirked  with  a  blue  pencil, 
&fter  which  pt^rcussion  is  cnntinued  in  a  horizontal  direction  toward  t!ie 
right,  xintil  a  dull  tone  is  obtained,  which  is  caused  by  the  close  relationship 
of  the  lowLT  boundary  of  the  liver  to  that  of  the  heart  (about  Ihe  fifth 
intercoBtal  space,  between  the  parasternal  and  tbe  mammillary  line).  If 
mw  we  imagine  the  above-mentioned  line  extended  to  the  costal  border,  the 
whole  portion  of  the  fundus  which  lies  in  the  hypocliondrium  is  practically 
outlined. 

Unfortunately,  in  percussion  of  the  stomach  (see  Figs.  13  and  14), 
the  portion  of  that  organ  which  lies  back  of  the  anterior  thoracic  wall  or 
abdominal  wall,  cannot,  as  a  rule,  be  determineil  by  percussion  alone;  this 
holds  true  only  under  normal  conditions.  On  the  other  hand,  if,  for 
indtance,  the  stomach  has  descended  in  into,  then  the  lesser  curvature,  wlien 
tbe  organ  is  full,  may  be  percussed  over  its  entire  extent  and  outlined  from 
liver.    The  same  result  may  be  obtained  occasionally  in  a  stoitiach  of  nor- 

fiijse  when  that  nrgan  is  markedly  distended  with  air.      (See  page  1U5.) 

In  percussion  of  the  stomach,  the  following  boundaries  are  to  be  out- 
lined:— 

1.  The  lower  boundary. 

2.  The  npppr  boundary. 

3.  Tlie  right  boundary, 

4.  The  left  boundary. 

The  determination  of  the  lower  or  chief  border  of  the  stomach  may  be 
quite  difficnlt  on  account  of  its  close  association  with  the  transverse  colon, 
fhich  may  give  a  similar,  or  nlmost  siuiihir,  iiercussion-soumh  This  diffi- 
cult w  increased  in  case  both  contain  the  same  contents  (that  is,  air  in  both, 
or  iir  and  ^lid  substances,  etc.).     This  brings  us  at  once  to  the  proper 


M 


90  THE  EXAAIINATION  OF  THE  PATIENT. 

mode  of  procedure,  it  being  essential  to  obtain  good  differential  percussion^ 
soutuh  between  the  two  divisions  of  the  intefitines.  If,  for  example,  both  the 
transverse  colon  and  the  atoniach  contain  air,  the  latter  organ  may  be  tilled 
with  water,  whereby,  in  place  of  the  previously  indistinguishable  tone,  a 
loud  tympanitic,  partially  tympanitic,  or  even  dull  &ound  is  obtained.     If 


Fig.  13. — Posiiion  of  thi>  Stomuch,  Frontal  Aspect. 

1,  Rtomrtah.     2,  Liver.     3*  Heart.     4,  Lungs.     5»  Compleraental  pleitral 

i^pace.     0,  TTan8vt»r&e  colons     (From  Eicjihorst.) 

both  the  transverse  colim  and  the  stomach  contain  8t>lid  substances,  the  tMo 
organs  cannot  be  outlined  unlc&s  ret^ort  may  be  had  to  other  auxiliary  meas- 
ures (intLition)  ;  even  in  such  cases,  however,  a  ditlerence  may  be  recog- 
nised between  the  nmrked  dulness  of  the  transverse  colon  and  the  tym- 
panitic dulnesa  of  the  stomach.  As  has  already  been  stated,  such  cases, 
which  are  by  no  means  common,  require  a  second  examination  after  the 
bowels  have  been  emptied.  If  the  colon  contains  liquid  eontents,  they  grav- 
itate downward,  m  was  noted  by  Pacanowski,*^  when  the  erect  posture  is 
assumed,  and  are  replaeeil  by  a  slightly  tympnnitic  zone  between  the  stomach 
and  the  intestines,  which  disappears  again  in  the  recumbent  position.    Ex- 


**  Pacmiowaki,  Dt^utischea  Archiv  fftr  klinische  Mwlicin,  lft87,  Bd.  40. 
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perieQce  teaches  us  that  in  a  certain  small  number  of  cases  it  is  impossible, 
(ram  a  practical  {>oint  of  view,  to  outline  the  lower  border. 

Accordingly,  we  endeavour,  as  was  alreiuly  stated,  to  obtain  artificial 
differeotiatiDg  ptrcuBsion-tones.  usually  by  introducing  air  or  liquids  into 
the  ftoniach-  The  latter  ujethod,  which  was  first  recommended  by  Piorry 
and  later  by  Penzoldt,**  depends  upon  the  following  observations : 


Fig,   14. — Position  of  tbr  Stnmafli,  Dorsfll   Anptn't. 
I.  Stomaeh.     2,  Spleen.     3.  Kidneys.      (Frojii  Eichhorat.) 


I 


When  a  litre  of  liquid  is  taken  into  a  healthy  fasting  stomach,  the 
Mni^y  representing  the  greater  curvature,  when  the  patient  is  in  the  erect 
poctare,  is  always  found  above  the  unibilicuB.  Tn  an  atnnic  condition,  on  the 
fwnfranr,  the  dulnesi^  occurs  more  or  less  below  the  level  of  the  unibilicus. 
Thi.4  raethml  resembles  that  proposed  by  Dehio."''  He  orders  the  pati^^nt 
il  first  to  drink  a  quarter  of  a  litre  of  water,  and  then  nntliucs  tlie  position 


**t^eiuDldt,  Die  MageiierweitpnuiR,  Erlangen,  1877. 

•Dehio,  Verhandliing^n  dva  siebi^fitfo  Koii^efistfi  ftlr  innpro  Metlicin,  1R88,  S.  410, 
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of  tile  greater  curvature,  after  which  three  more  closes  of  a  quarter  of  a 
litre  of  watt^r  are  taken  at  short  intervals. 

The  iiorjual  stomaih,  then,  as  was  mentioned  above,  tloes  not  reach  the 
level  of  the  umbilicus  while  the  patient  is  in  the  erect  posture,  whereas 
an  atonic  stomach  descends  far  below  it.  Bolli  methods  have  also  the  ad- 
vantage of  cAamination  in  the  crwt  poi?ture.  It  should  be  stated,  further- 
more, that  no  conclusion  can  be  reached  by  the  Penzoldt-Dehio  methods  as 
to  the  presence  of  a  mechanical  insufficiency,  for  diminution  of  elasticity 
and  mechanical  insutlieieucv  can  bv  no  means  be  considered  as  identical. 


I 


Obrastzow'*'  ImH  made  a  deLidled  ntudy  of  tlie  lower  border  of  tlie  stomach  by 
meanA  of  pt-^rcnssion  ftnd  palpation.  He  divided  the  ^upraumbilicul  region,  that  in, 
the  dijitiuice  tietweeii  the  xyphoid  pr^i^ess  and  the  iiinbilieus,  into  three  equal  divi- 
sions, and  foiiTid  that  tlip  lower  border  of  the  stomach  iu  men,  fiA  well  as  in  women, 
lay  in  the  lower  supra  umbilical  third.  In  children  under  fifteen  years  of  age,  the 
lower  gastrit^  Ikuder  rarely  reached  the  liorizonta!  umbilieiil  line,  whereas  in  per* 
«on»  above  the  age  of  fifty  it  is  founrl  fre<]uently  below  tlie  UTubilicus;  between 
these  years  the  inflnenet*  of  age  is  not  dpiinitc.  After  repeated  pregnancies*  the  lower 
border  of  the  stomaeh  la  forced  downwards.  Likewise,  all  diseaRes  accfimpunied  by 
deprension  of  the  diaphragm,  »udi  as  pmphyaema,  pleuritis,  and  pneumothorax,  caune 
the  lower  border  to  deaeerid.  Enlurgi'meiit  of  the  liver  and  spleen  has  a  similar 
ellect.  The  fL-veriw  holds  true  in  all  processes  which  press  the  diaphragm  upMardji, 
including,  for  example,  the  pregnant  uterus  and  an  extremely  diatended  bladder. 

Aside  from  the  aboremcntioned  factorB,  the  level  of  the  lower  giistric  border 
is  aljw)  inrtuence<l  b^'  nutrition;  Ihusi  in  jHTMona  of  good  eonstitutirm  and  nouritih- 
ment,  this  border  in  found  in  the  middle  (*upraumbiH*ml  third,  in  mediocre  nouriiih* 
ment  it  liea  at  the  jnnction  of  the  middle  with  the  tower  third,  and  in  poorljr^nour- 
ished  subjects  it  ia  found  near  the  level  of  the  umbilicus. 


The  determination  of  the  upper  border  (gastro-pulmonic)  of  the  stom- 
ach likewise  meets  with  not  a  few  difficulties,  for  no  distingnishable  differ- 
ence in  the  percussion-tone  exitsts  l)ctw(*en  the  left  lower  pulmonic  border 
and  the  highest  portion  of  the  gastric  fundus.  Yet,  according  to  my  ob- 
servations, the  moderate  amount  of  air  present,  the  size  and  the  position  of  ■ 
the  stomach  permit,  to  a  certain  extent,  nullining  this  border.  Accord- 
ing  to  the  conclusions  of  Pacanowski,^^  whicli  coincide  with  tlie  earlier  inves- 
tigations of  Wagner,^'*  the  upper  liorder  lies: 

In  tlie  hff  imrajaiernnl  line  at  the  lower  edge  of  the  fifth  rib,  or  in  the 
fifth  intercnstal  space  (rarely  at  the  fourth  or  iu  the  sixth  inter- 
costal space)  ; 


••ObraatKow.  I>eut«cheii  Archiv  f«r  klini^clie  Mediein,  ISSS,  Bd.  43,  S.  417  bis  450, 

»'  Pftcanowaki,  I  (?.»  S,  .142, 

■•Wagner,  Iimug.-Dieaert,  Marburg,  18G0. 
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In  the  left  mammillanj  lint  in  the  fifth  intercostal  space  as  far  as  the 

sixth  rib   (occasionally  abo  in  the  fourth  intercostal  space)    or 

even  at  Uie  seventh  rib; 
In  tlie  anterior  axillary  line  at  the  lower  horder  of  the  seventh  or 

eighth  rib,  rarely  below  the  sijtth  rib  and  never  below  the  ci^rhth 

rib. 


The  deti»rminiition  of  this  l)ordfr  is  of  but  little  vahie  in  CQmpanaon  with  that 
of  ll>e  towtrr  giistrie  border.  It  may.  ou  tbe  other  haud,  become  of  irapMjrtanfe  in 
ft-aided  pleuritic  exiulates,  pneumonia,  emphysema,  and  pneumothoraXt  in  whic-h 
ttftni-Innur  !*pace  of  Traube  t which  lies,  an  is  well-known,  atiove  the  arch  of  the 
rflya,  between  the  same,  the  edge  of  the  liver,  lung*  and  spleen,  and  aeeordingly  eorre- 
«piinda  to  the  fundus  of  the  stomach)  becomes  more  or  [vhh  re»trieted  iu  uize.  It 
Iknrs*  therefore,  that  the  area  of  the  fundus  of  the  stomueli  may  be  smaller,  even 
thougli  ill  itftelf  it  is  in  no  way  elianged  in  size  and  position. 

Tlie  rijfht  tiorder  of  the  stomach  is  likewise  difficult  to  determine  and  ia  of 
little  diagY)0!itie  value  I gO-stro-hepatie  border),  Pacanowski  reeogniaes  (see  alwve) 
•  Unrrr  ri^ht  ji,^strie  Iwjrder,  which  lie»  to  the  right  of  the  median  line  Wluw  the 
Anterior  etige  of  the  liver,  and  an  upprr  right  ^stric  border,  whieh  is  Iniunded  by 
ih«  irft  IoIm'  of  the  liver.  The  upper  portion,  whieh  lies  at  a  point  five  centimetres 
fRMB  the  median  line,  in  alone  determinable.  The  left  giistrie  border  (giistro-^plenic 
bpfiler)  can  be  determined  onlj'  under  favourable  circumstances,  because  of  the  dilfi- 
«iri^  of  outlining  the  spleen  by  percussion;*  it,  too,  is  only  of  secondary  importance. 


It  is  of  interest  to  the  diagnostician  to  determine  the  greatest  height 
breadth  of  the  stomach  by  percussion,  that  is,  the  rlistance  between  the 
€»t  and  lowest  points  aa  well  as  the  furthest  p<>int  to  the  ri^'ht  and  that 
to  the  left  at  which  percussion  can  elicit  gastric  tympany.  Pacanowski  (see 
above),  who,  after  Wagner,  presents  the  most  accurate  measurements  in  this 
Twijoct,  found  that  the  greatest  height  is  always  lesB  than  the  greatest 
breadth*     Following  are  the  measiircraents  in  the  male  and  the  female. 


I      to  th 


Height 

i 

BreadHi 

Relation  of  height 
to  breiidtb 

Mc« 

WomeQ   .   .   . 

11  to  14  oentinietret 

10  oentimetres 

ai  centimetres 
16  oentimetrea 

1  :  1.5  to  2 
1  : 1.8  to  2 

The  outline  of  tlie  stomach,  on  percugsion,  may  become  larger  or  smaller, 
)t"|<  Tiding  upon  various  circumstanres.  It  is  larger  in  the  physiologically 
hv^r  -t.nua^h,  in  gastroptosis,  gastric  ectasia,  contraction  of  the  left  lobe  of 
the  Urer,  and  finally  in  left-side  pulmonic  contraction. 


•  (The  percussion  of  the  spleen  becomes  leas  diflinilt  if,  when  the  patient  is  ex- 
l,  while  in  the  recumbent  poflition  he  is  tilted  slightly  to  the  right  side  and 
\lU  Ifft  arm  is  ele%'ated  till  the  hand  reaches  the  top  of  the  head.  J 
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It  18  smaller  than  normal  in  enlargement  of  the  left  lobe  of  the  liver, 
III  which  the  gastro-hcpatic  lM>rder  i^  digplaeed  downward  and  to  the  left; 
hIsq  in  lefl-sitlud  pleurisy,  rurely  in  pneumonia,  lefL-sided  emphysema, 
pneumotliorax,  splenic  enlargement,  and  cardiac  hypertrophy;  in  these 
cases  the  upper  portion  of  the  stomach  (gastro-pulmonic  border)  is  smaller 
in  ^\zi.K  The  percussi^ion-frntline  of  the  stomach  its  also  changed  with  the 
posture  of  the  stomach,  especially  in  tlie  vertical  position  of  the  stomach,  and 
also  in  the  situs  inversus,  in  which  the  cardia  and  fundus  are  moved  to  tiie 
right  and  tlie  [rylorus  to  the  left. 

Aside  from  determining  the  outline  of  the  Btomach  by  percui^ion, 
it  is  also  imiKjrtjmt  to  percUvSs  any  tumours  which  might  originate  in  the 
gastric  wails.  These  tumours,  which  lie  on  an  air-containing  membranous 
bag,  give,  as  a  rule,  modified  tympanitic  Bounds  on  percussion,  and  are  dift- 
tinguiBhcd  from  hepatic  and  panereatic  tumours,  which  produce  an  ab^^o- 
hitely  dull  tone.  Yet,  as  was  shown  by  v.  Leube,  a  gastric  tumour  may  also 
give  a  dull  tone. 

Auscultation  of  the  Stomach, 
Even  though  nn  dianntenslic  signiUfjince  caji  be  attached  to  ausculta- 
tion of  the  stomach,  yet  it  is  not  altogether  w^ithout  diagnostic  value.    With 
reference  to  this  subject,  the  following  conditions  are  to  be  ennsidered: 


J.  Auscnitation  of  the  Deglutiiion  Sounds, 
As  we  know,  two  Bound.-^  are  heard  during  deglutition  when  ausculta- 
tion is  practised  in  tlie  neighliourhood  of  the  ensiform  process  or  posteriorly 
in  the  region  of  the  tenth  dorsal  vertebra.  The  first  follow^s  directly  upon 
the  determination  of  the  swallowing  act  and  gives  the  impression  as  if  a 
liquid  were  forcildy  injected  thmngh  an  air-containing  space.  Meltzer** 
has  tlierefore  designated  it  as  *'i)urchspritzgeriiuseh'*  [squirting  sound], 
Ewahl**  calls  it  the  **primary  munnur."  This  is  followed  in  from  a  few  to 
about  twelve  seconds  by  a  second  sounds  wditch  is  less  clear  and  resounding 
and  more  like  a  '*large  bubble;"  this  is  called  the  **secondary  sound"  bv 
Ewald*  and  the  "Durehpressgeraueh"  [pressing  sound]  hy  Meltzer. 

Tlie  primary  sound,  for  reasons  still  unknown,  may  not  occur,  htil  the 
second  sound  is  far  more  constant,  although  it,  too,  may  occasionally  fail. 
Under  pathological  conditions,  that  ts,  in  constriction  of  the  cardia,  the 
normal  appearance  of  the  second  sound  will  be  considerably  delayed,  and  its 
tone  is  also  altered,  because  the  fluid  is  gradually  forced  through  in  a  jerky 


«•  \Tilt7.pr.  r#*iitrjilblutt  fflr  die*  nifdicipisc?!/*  Wiftsenftchaftf^n.  1«8^,  No.  I. 
«E\viild.  Kliuik  der  VerdauungHkraiikliuiteu,  1893,  Tlieil  1,  S.  64  u.  f. 
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tod  gurgling  manner.  Under  these  circumstances  this  sound  may  not 
appear  for  fifty  to  seventy  seconds  and  requires  several  seconds  before  it  has 
completely  disappeared.  When  the  cardia  is  completely  or  almost  comijletely 
obttructed,  both  the  primary  and  secondary  sounds  may  be  wholly  absent , 
this  IS  not,  however,  aljsolutely  patlingiioiiioiiic^  for,  as  was  stated,  the  de- 
Iglutition-murniurs  may  not  be  heard  even  when  the  cardia  is  intact.  On 
the  other  band,  the  presence  of  the  first  and  second  sounds  within  the  normal 
flime  proves  unconditionally  the  absence  of  a^sophageal  or  cardiac  stenosis. 


2.  Auscultation  of  the  Gasirie  Murmurs. 

When  the  stomach  is  fdled  with  air  and  liquids  a  splashing  sound  is 

Itesrd  under  various  circumstances  when  the  patiuut  changes  his  position. 

This  mnmiur  is  also  called  the  si/ccM5»»on-«OMn£f,  and  resembles  the  sound  ob- 

when  a  cask  containing  water  is  slowly  sluiken.    The  latter  is  of  the 

diagnostic  significance  as  the  splash-sound.     If  the  succussion-sound 

pronounced  that  it  is  heard  over  a  large  area,  even  upon  the  slightest 

change  in  pc»sition»  or  even  in  the  fasting  stomach,  the  presence  of  marked 

itignation  of  the  gastric  contents  is  indicated. 

The  eo-called  gurgling  and  suceu8«aiion-sound  has  already  been  men- 
tioncii  (p.  8«3).     The  squirting.  I>iil>bling,  singing  sounds  whirh  are  heard 
ujHin  auscultation  of  the  stoimRli  are  of  no  practical  importance.     Accord- 
ing to  mj  observations,  sounds  are  occasionally  distinguished  which  appear 
4t  i^rtain  intervals  and  which  seem  to  be  the  acoustic  effect  of  peristalsis 
Slid  the  action  of  the  latter  upon  the  chyme;  these  sounds  possess  more  of  a 
*i«pping''  character,  as  if  a  liquid  were  flowing  rapidly  along  a  walL    The 
remaining  wiunds  owe  their  origin  uiore  to  the  development  of  air-bubbles, 
vhidi  arise  even  normally  during  the  digestive  act;  in  abnorimil  gas  fer- 
B  mentation  the^te  may,  however,  develop  to  an  exceptionally  high  degree. 
^Ufainnurs  of  this  type  are  never  present  iti  the  fa*;ting  stnmach.    The  above- 
^Hpprihed  sounds  are  indicative  of  disturiiances  in  digestion  nuly  when  they 
ifv  Doteil  a  long  time  after  ingestion  of  food  (five  to  seven  hours  after  the 

tprineipel  meals,  three  to  four  hours  after  llie  smaller  meals),  and  when  they 
ire  particularly  intense. 
A  few  obsen'prs  (Willitttns.  Thornperklpr )   I'tiiim  ia  linve  tieiinl  in  a  few  caspa 
of  rupture  of  the  stoniacli  a  distinct  wound  likt^  a  alinrp  rt'port.     I  have  do  pt^rwiniil 
pX|M<rii^iir«    to   otfer  on  thir*   stihjret.     Striitnpell*^   culls   attention    to   a  sontid   which 
«!•  widely  heard  and  aynnhronons  with   respirjition  in  a  case  of  giistric  dilatJition. 
refers  to  a  qun^i  WIl  rin^nj?  floiind  in  a  patient  mtfTerin^  from  tjtiiqtric  disease, 
in  hJH  opinion  wrh  ransed  hv  thr  strong  pnlHation  of  the  abdominal  aorta  or 
Uhe  heart-b«iit  agninst  the  near-hy  dilated  Hioniach. 


**Strampell.   Berlint-r  klinisehe  WorliensHirtft.  1S7S,  No.  30. 
■  Laker,  Wiener  intti.  Presstt  1889,  No.  43  u.  44. 
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[Benedict  has  tleacribed  anotlvijr  form  of  saunda  for  dia^ostie  purposes  ta" 
determine  the  degree  of  at'idity  in  the  gadlrie  c-ontemtH.  lie  artitlcially  made  the 
eouuds  by  introdnicing  bifarljoiiaLc  of  »oda  inljO  the  atomAck,  which  on  contact  with 
tlie  acid  causes  the  &ound  of  elfervescencej 


Auscultatory  Percussion  of  tlie  StomacL 
Laennec,  the  foundLT  of  auscultation,  had  already  auscidtah^d  the 
sound  which  ii?  heard  when  percusaion  is  perfonned  in  the  neighbourhood  of 
a  stetlioseope  placed  over  the  pneumothorax  cavity.  He  proved  thereby  tliat 
80  long  ae  one  percusses  over  the  pneumothorax  a  clear,  resonant  tone  is 
heard  which  may  occasionally  he  mistaken  for  a  metallic  character,  hut  that 
this  peculiar  tone  was  no  longer  heard  when  the  percussion  reached  the 
limits  of  the  cavity.  In  this  manner  the  extent  of  the  cavity  could  be  deter- 
mined. Heubner^*  and  Lei chten^ tern**  have  later  called  attention  to  the 
t?o-calIed  rod-pcrcussioD,  and  recommended  it  for  outlining  contiguous  ar- 
rant*. This  form  of  percussion  has  been  practically  confined  to  outlining 
distended  coils  of  intestines,  and  has  never  received  general  application. 
Auscultatory  porcupgion  has  received  greater  attention  in  more  recent  times 
and  haa  been  energetically  recommended  by  many  authors  (Henschen,** 
Beudersky/**  Kuneberg/^  Bianchi/'  Buch,*"  I'al,-^  and  others).  Bendersky 
aecrihed  the  greatest  importance,  in  aui^cultatorv  percussion*  to  the  increased 
distinctness  of  the  percussion-sonnd,  whereasi  Hensehen  and  Euneherg  came 
to  the  conclusion  that  if  praetical  and  useful  results  are  sought,  one  must 
desist  from  all  attempts  at  determining  the  shades  in  the  percussion-sound  of 
the  designated  organs  and  confine  oneself  to  outlining  the  auscultated  organ. 
Hensehen  states  that  if  in  auscultating  over  a  large  air-containing  cavity, 
percussion  is  practised  at  any  other  point  over  the  same  cavity,  the  percus- 
Bion-eound  wil!  be  transn^itted  to  i!ie  auscultating  ear  with  great  intensity, 
provided  the  percussed  point  is  not  separated  from  the  auscultated  point  by 
an  intervening  tissue  of  any  kind.  As  soon  as  the  area  outside  of  the  cavity 
is  percussed,  the  sound  becomes  weak  and  distant,  and  loses  the  peculiar 
ringing  tone  and  intensity  which  characterise  it  when  one  percusses  over 
the  cavity.    Runeberg  showed  that  the  same  priBciplea  hold  true  for  cavities 


"Tleuhner.  Archiv  der  Ifoilkiinde,  l«r.9,  S.  326, 

**  Lcieht«nstern,  Deutsche  Klintk,  1871, 

"  Ilenfiehen,  Upsnln  inknre  sjillsk.  foThHiidliiig,  1887'8fl,  B<1.  23,  S.  42(M24  (quoted 

from  Buch ) . 
«•  BenderHkv,  Wiener  inediciniiw-be  WodienHchrift.  lfif>4,  No.  30. 
"  Runeberg.  Zeitsehrift  fiir  kliniaehe  MeiiiciTi,  1001,  ikl.  42,  S.  «I, 
«*  Bianchi.  Wiener  tnediciiiiftcbo  Woehenarhrift,  1R08,  No.  .'iO  u.  3h 
•■Buch,  Deutsche  modieiniflche  Worlieii?ichrjft,  1!>01,  No,  38. 
**•  Pal,  Wiener  medicinische  Wochenschrift,  1D02,  No.  8. 
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liich  are  filled  with  liquid,  and,  indeed,  for  either  air-contaiuing  or  air- 
It!^  Ltivities,  also  for  circumscribed  growths. 

*'The  chief  object  is  the  limitation  of  the  percussion-phenomenon  by  the 
wtll  surrounding  tlie  auscultated  organ,  or,  in  case  of  very  light  percussion, 
bj  the  boundaries  of  an  intervening  organ"  (Kuneberg). 

The  technique  of  tlie  iranssonance  melhvd  consists  in  the  use  of  the 
ordinary  stethoscope,  or  of  a  flexible  ptethoficope.  The  funnel  is  applied 
t"  the  organ  to  be  examined  with  the  left  Iiand,  which  moves  it  about  as  may 
be  desired.  Tlie  trani^sonance  note  is  produced  by  tapping  or  gently  per- 
cussing with  tlie  tip  of  the  index  finger  of  the  right  band.  The  boundaries 
Bj!  ther  are  determined  may  be  marked  with  the  derraographic  pencil. 
[The  use  of  the  double  stetlioscope  (also  phonendoscope)  is  of  good  service 
JQil  for  occasions  of  this  kind.] 

In  this  manner  one  may  easily  detect  the  boundaries  between  the  un- 
covered portion  of  the  liver  and  the  edge  of  the  lung,  between  the  heart  and 
liver,  and  between  an  exudate  bordering  on  any  of  these  organs  j  furthermore, 
eren  tliough  it  be  more  difiRcult,  the  boundary  between  the  iwrtion  of  the 
XT^T  covered  by  the  lung  or  heart,  and  the  portion  of  the  stomach  covered 
the  liver  can  also  be  determined.  Percussion  of  the  spleen  is  also  easily 
plished  in  this  manner.  Tlie  outline  of  (he  greater  curvature  is  dis- 
tinguisiied  from  the  colon  with  great  ease.  This  is  performed  by  placing 
the  stethoscope  at  a  point  which,  by  previous  examination,  was  found  to.  lie 
within  the  borders  of  the  stomach.  From  this  point  percussion  is  per- 
formed downward,  and  in  doing  so,  a  tone  is  produced  which,  until  the  lower 
border  is  reached,  has  a  loud  and  high  tympanitic  sound ;  this,  however,  be- 
come* duller  the  nearer  one  approaches  the  limits  of  the  gastric  fundus. 
Tb©  transverse  colon,  which  lies  beneath  this  border,  is  outlined  in  a  similar 
numner.  I  have  convinced  myself  of  the  usefulness  of  the  transsonance 
method  in  a  large  number  of  eases,  and  consider  it  of  value  especially  to 
ct)ntro1  the  ordinan'  method  of  percussion.  An  advantage  of  the  method 
IS  the  ease  with  whict  it  can  be  carried  out. 


Examination  of  the  Stomach  By  Means  of  the  Qastric  Tube. 

The  employment  of  the  stomach- tube  is  intended  for  the  following 
diagnostic  purposes  :— 

L  To  determine  the  presence  of  oesophageal  obstruction,  especially  of 

the  cardia. 
J.  To  determine  the  position  and  size  of  the  stomach. 
3.  To  remove  the  stomach-contents  in  order  to  study  the  digestive 

process  in  individual  cases. 
These  subjects  are  discussed  in  detaO  as  follows : 
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1.  For  this  purpose  the  ordinary  English  Bounds  are  employed,  or  the 
Nekton  tube,  wliich  is  now  generally  used  for  the  j?tomach.  1  agree  with 
V.  Leube"  that  the  lirst  examination  of  a  stenosis  should  also  be  made  with 
the  Nelatun  tube  (Tube  Faucher).  Not  until  an  oliBtruL'tion  has  been  local- 
ised is  it  permissible  to  cautiously  employ  the  EugUsli  i^ouiid.  1  do  not  fear 
slight  haemorrhages  which  result  in  this  procedure,  provided  a  sufficiently 
careful  examination  had  been  previously  lunde,  for  they  are  never  followed 
by  nnfavourable  sequelae.  On  the  other  hand,  microscopical  examination  of 
bits  of  tissue  which  occasionally  adhere  to  the  sound  may,  under  favourable 
-circumstances,  demonstrate  the  diagno!?is  of  the  disease  whieli  caxi&es  tlie 
stricture  (for  example,  carcinoma  of  the,  oi'sophagus  or  of  the  cardia).  I 
consider  the  black  and  so-called  French  sounds,  which  are  composed  of 
Itcxible  Imrd  rubber,  as  unsuitable,  for  it  is  impossible  to  properly  sterilise 
them  and  they  are  easily  broken. 

2.  V.  Leube  formerly  employed  the  hard  English  sounds  to  determine 
the  position  and  also  the  size  of  the  stomach.  It  is  occasionally  possible, 
ill  that  case,  to  feci  the  point  of  the  sound  through  a  relaxed  abdominal 
wall,  and  by  that  means  to  locate  the  lower  border  of  the  stomach,  which 
may  also  be  done  by  palpation  by  way  of  the  rectum,  v.  Leube^=  himself, 
however,  has  abandoned  this  diagnostically  imcertain  and  dangerous  method. 
A  far  simpler  and  less  hazardous  method  of  establishing  the  position  of  the 
stomach  and,  as  I  have  Bho\\Ti,  also  of  the  greater  curvature,  consists  in  pal- 
pating, through  the  abdominal  walls,  a  soft  gastric  tube  which  has  been 
introduced  into  the  stomach.  Under  those  circumstances,  in  the  majority 
of  stomach  diseases,  the  whole  se*ction  of  the  sound  which  lies  along  the 
wall  of  the  greater  curvature  can  be  located  witfi  the  palpating  hand.  I 
have  demonstrated  in  a  large  number  of  cases  that  the  position  of  the 
pylorus  may  likewise  be  determined  with  certainty,  or  at  any  rate  with  great 
probabiUty,  by  palpation  of  the  tip  of  the  tube. 


In  order  to  settle  nriy  dispute  as  to  whether  the  tube  really  follows  the  dire*?- 
tion  of  the  greater  curkiiture,  I,"  in  connection  with  my  former  assistant  Schinilin- 
skj%**  traced  the  route  of  the  tube  hi  an  exeiNed  fttomuch  which  was  joined  to  the 
(Tsophagiw.  T!ie  following  observations  were  made:  The  tube  passes  at  first  along 
the  de&eending  limb  of  the  greater  eunratiire  (Fig.  15,  A).  At  this  point,  meeting 
ita  first  reaistanee,  it  turns  and  glides  along  the  greater  curvature  to  the  pylorus 
(B).  riere  the  tip  of  the  tube  again  meets  an  obstruction.  If  now  the  tube  ifc 
pushed  further  in.  it  bends  with  its  convexity  toward  the  fundus;   this  curvature 


^«v.  I.eube.  Spezielle  Diagnoae  der  inneren  Krankhciten,  1880,  S.  224. 

"  V.  Leube,  /.  r,.  S,  253. 

w  Boas,  Centralbl.  f.  innere  raediein,  1S90.  Xo,  (J,  imd  Deutsche  Medicinal  Zeitung* 

1896,  No,  22  (Lecture  delivered  before  the  Hufeland  Society',  in  Berlin )- 
«S.  A.  SchmiHnsky.  Archiv  fUr  Verdauungskrankheitan,  Ism,  Bd.  2.  Heft  2. 


EXAMINATION  OF  STOMACH  BY  MEANS  OF  THE  Tl^E, 


99 


ct  ih«  tube  U  at  first  slight,  but  it  becomes  more  and  more  arched^  until  finally  the 
tuloo  lies  to  a  more  or  le^s  extent  entirely  along  the  wall  of  the  lowermost  portion 
oi  the  ftmdus  (C). 

B^  If  done  skilfully,  this   procedure   may  be  performed   in   nearly   all 

^■|M^tient3  giiffering.from  diseases  of  the  stomach,  and  especially  in  those  who 
^^^be  accustomed  to  the  passage  of  the  tube.    I  was  successful,  even  in  my 


Fig.  15. 

ly  attempts,  in  more  than  80  per  cent,  of  all  cases,  and  now  the  percent- 
age ifi  even  greater.  Jaworski,''^  who  showed  that  tube-palpation  was  an 
important  advancement  in  the  physical  examination  of  the  stomach,  states 
that  it  can  be  successfully  performed  in  about  one-fourth  to  one-third  of 
all  cases  examined.     It  is  probably  not  necessary  to  emphasise  that  the 

^^Jaworskj,  Wiener  medieiniBche  Presse,  1897,  No,  5L 
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gouiid-palpation  can  only  be  practised  successfully  on  emaciated  individuals 
— ^whicb,  to  be  sure,  ie  the  condition  of  the  majority  of  patients  suffering 
from  etoniaeh-t rouble* 

The  following  points  are  to  bo  noted  in  the  technique  of  sound- 
palpation:  the  examination  can  be  executed  most  satisfactorily  when  the 
stomach  k  empty  or  only  moderately  full  {one-half  to  one  litre  of  liquid, 
patient  being  in  recumbent  position).  In  order  to  prevent  outdow  of 
gastric  juice,  it  is  wise  to  apply  a  clamp  to  the  upper  end  of  the  tube. 
If  one  18  not  acquainted  with  the  position  and  the  size  of  the  stomach, 
it  is  always  preferable  to  employ  a  rather  long  tube  (about  80  to  100 
centimetres).  Aside  from  the  recumbent  posture,  the  tube  may  occasionally 
l»e  introduced  in  the  erect  position.  In  tliin  manner  it  it?  possible  to  palpate 
either  a  large  or  small  section  of  the  tube  which  lies  along  the  greater  cur- 
vature. When  any  uncertainty  exists  as  to  whether  the  body  in  question  i& 
the  tube  or  a  contracted  loop  of  intestines,  it  is  well  to  direct  the  patient 
to  slowly  remove  the  tube.  If  then  the  resistance  disappears,  one  may  be 
convinced  that  it  was  the  tube  which  was  palpated.  Tube-palpation  may 
be  eiii[)loyed  not  only  for  outlining  the  greater  curvature,  but  also  to  bet- 
ter localise  indefinite  tumours  (stomach,  intestines,  liver,  omentum,  kid- 
neys), as  well  as  doubtful  painful  areas  (stomach,  intestines,  omentum, 
etcl).  The  soft  tube  may  also  be  of  service  indirectly  to  determine  the 
position  and  size  of  the  stomach,  by  employing  it  to  inflate  or  to  transil- 
luminate  that  organ. 

3.  The  removal  of  the  stomach-contents  by  means  of  the  tube  repre- 
Bents  the  most  important  and  significant  of  our  various  diagnostic  methods. 
Thus  is  olitained  not  only  a  clear  insight  into  the  chemical  processes  of  the 
stomach,  but  alt^o  the  condition  of  the  motor  activity.  ]t  offers,  further- 
more, a  tlterapeutic  advantage  which  has  not  been  credited  with  the  impor- 
tance it  deserves.  By  means  of  the  information  thus  obtained  we  may,  for 
in-*tance,  order  a  patient  a  diet  which  is  \wt  bnsed  upon  theoretic  reasoning, 
but  upon  the  results  of  chemical  and  microscopical  analysis. 


Form  and  Quality  of  the  Stomach-Tube, 

A  uaeful  fltomach-tube  mnst,  in  my  experience,  fulfil  the  following  require- 
ments : — 

1.  It  must  l>e  compoHod  p!  an  elastic,  yet  not  too  f!t?\iblo  nor  too  soft  a  ma- 
terial The  latter  is  eapecially  likely  to  incrort«^e  the  difticulty  of  the  introduction 
of  the  tulxp  for  the  first  time.  Aside  from  the  English  Jfteqiicft  patentpd  ttibps.  other 
varieties  of  Huitalile  (and  far  ehea|)er)  stomach-tubes  are  purclias^nljle  in  Germaity 
[and  America]. 

2.  It  must  be  at  least  72  to  75  c<»ntimptres  long  nnd  0  niillimetrea  thick  (chil- 
dren require  shorter  and  narrower  tul>es).     Sometimes,  as^  for  lEwtaiioe,  in  cMe  of 
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stomach,  the  length  of  the  tube  must  measure  80  to  100  centi- 


3,  It«  lower  end  must  have  a  blunt  or  a  slight  conical  shape. 

4,  It  should  be  supplied  with  but  two  lateral  fene^trie,  which  are  placed  aa 
■car  the  end  as  possible.  The  diameter*  of  tht  lateral  openings  should  equal  IVa 
to  2  centimetrea.  Tlieir  edgen  mu.«*t  be  abaolutely  smooth  and  blunt;  torn  edgea  may 
•Mkily  injure  the  gastric  mucous  membrane.  Tubes  having  the  so-ailled  simk 
opeoingH  are  verj'  useful. 

5,  I  do  not  think  it  practieal  to  have  other  smaller  opening;?,  as  was  rt'fom- 
fliended  by  SchUtz  and  later  by  Ewald,  for  they  interfere  with  absolute  cleanliness, 
or  at  leiaat  make  the  latter  more  difficult,  and  furthermore  possess  no  advantugp. 

Absolute  antisepaia  is  of  great  importance  to  phyaiciana  who  frequently 
MUilyse  gastric  contents  or  practise  gastric  lavage.  This  is  especially  true  for  the 
application  of  the  tube  in  lues,  cancer,  and  tubereulojils. 

Physicians  are  reeoramcnded  to  employ  new  tulws  in  their  private  practice  un- 
der all  circumstances  when  gastric  lavage  is  indicatthl.  In  the  poor-practiee  and 
in  inatitution  work  a  separate  tube  should  at  least  be  kept  for  cases  of  cancer,  lues, 
and  tuberculosis.  In  other  cases  it  is  suihcient  to  boil  them  thoroughly  in  a  aolu- 
Uoo  of  lyaoform. 


k 


Technique  for  Iniroduciion  of  Stomach'Tuhe. 

Since  the  introduction  of  the  elastic  (Xelaton)  tube  into  the  diagnosis 
OT  stoniacb-diseasee  (Ewald,  Oser),  the  application  of  tubes  lias  made  con- 
siderable advancement  in  regard  to  siraplicitj  and  the  absence  of  danger. 
Fatal  cases,  during  or  after  the  passage  of  ^stric  sounds,  as  were  not  un- 
commonly oljserved  formerly,  when  stiff  soimdis  were  employed,  are  now, 
#ince  tlie  use  of  the  soft  stomacli-tube,  togetlier  with  the  proper  regard  for 
ct>ntni-indication8  (page  KKi).  rarely,  if  ever,  seen. 

With  reference  to  the  technique  employed  in  the  passage  of  tlie  stom- 
ach-tube, attention  should  be  called  to  several  important  points  which,  as 
I  have  observed,  are  the  source  of  much  difficulty,  especially  to  beginners. 

1.  In  order  to  determine  the  presence  of  any  anomaly  (chronic  pliar- 
\Tigitis,  tonsillitis,  pharyngeal  ulcL-rs,  eyphiloniata,  etc.),  which  might  inter- 
fere with  the  passage  of  the  stomach-tube,  that  procedure  should  always  be 
preceded  by  careful  inspection  of  the  moutli  and  phar^Tix.  .4/  ihe  ftnme 
time,  if  a  set  of  teeth  is  present  ivhich  is  not  ahsohdehj  itghi,  ti  should  he 
removed, 

2.  Avoid  the  introduction  of  one  or  even  more  fingers  when  passing 
tlie  tube  (as  was  the  custom  when  the  soft  sound  was  first  employed),  and 
instead  urge  tlie  patient  himself  to  swallow  it.  Simultaneous  with  the  lat- 
ter act  of  the  patients  seek  to  pass  slowly  over  the  lar}7igo-phar)'ngeal  open- 
ings which  is  usually  felt  through  the  tid>e  by  a  slight  jolt.  After  this  point 
is  passed,  by  gently  shoving,  the  tube  will  glide  into  the  stomach,  provided 
no  obstruction  is  met  in  the  cesophagus.  The  passage  of  the  tube  from  the 
carrlia  into  the  stomach  is  likewise  felt  in  rare  cases  by  a  slight  jolt. 
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3,  Wliile  passiog  the  tube,  request  the  patient  to  breathe  deeply  through 
his  nose  and  at  the  same  time  to  look  directl j  at  your  eyes.  So  long  as  the 
latter  is  possible,  all  is  in  order. 

4,  The  majority  of  the  patients  have  a  tendency  to  infitinctively  bend 
the  head  backwards  during  the  passage  of  the  tube.  This  makes  breathing 
difficult  and  interferes  with  the  circulation.  Therefore  direct  the  patients, 
before  introducing  the  tube,  to  how  ike  head  forward.  [Tell  the  patient 
to  sit  upright  and  to  bend  the  chin  downward  (soldier  a  position  of  head).] 

5,  On  account  of  the  awkwardness  of  the  physician  or  great  excitement 
of  the  patient,  the  tube  may  glide  into  the  larynx  instead  of  the  pharjmx 
This  mistake  ia  immediately  recognised  by  the  cyanosis  which  develops,  am 
the  laryngeal  respiration.     It  would  be  a  grave  error  to  fail,  under  these 
circumstances,  to  withdraw  the  tube  inmiediately. 

6,  The  pharjTijt  needs  to  be  anaesthetised  only  rarely,  ad  in  case  of 
marked  general  Jiyperaesthesia,  or  in  chronic  pharjTigitis,  especially  in 
tobacco-smokers.  I  resort,  for  this  purpose,  with  advantage  to  thorough 
painting  of  the  pharynx  with  5  to  10  per  cent,  solution  of  cocaine,  or  5  per 
cent,  eucaine  solution,  or  to  repeated  gargling  with  a  10  per  cent,  solution 
of  potassium  bromide  shortly  before  passing  the  tube.  [The  gargling  with 
a  plain  table-salt  solution  is  frequently  quite  sufficient.  To  leave  the  tube 
quietly  resting  for  a  few  seconds  at  the  posterior  pharyngeal  wall,  before 
further  introduction,  is  often  of  great  service.] 

7,  Of  further  importance  is  the  dexterous  removal  of  the  storaach-tube 
after  the  gastric  contents  have  been  withdrawn.  This  is  best  done  by  com- 
pressing the  upper  end  with  two  fingers  of  the  right  hand  and  the  lower  end 
with  two  fingers  of  the  left  hand.  The  contents  which  are  in  and  on  the 
tube  are  then  allowed  to  run  info  a  vessel  held  below  it. 

8,  1  likewise  consider  that  the  introduction  of  the  fingers  always  in* 
creases  the  difficulty  in  the  application  of  the  stiff  (English)  sounds  as  well 
as  of  whale-bone  sounds  for  the  exploi-ation  and  overcoming  of  (esophageal 
strictures.  I  guide  the  sound,  holding  it  as  a  pen  is  held,  as  far  as  the 
posterior  pharyngeal  wall  while  the  mouth  is  held  as  wide  open  as  poesible, 
and  guide  it  over  the  epiglottis  with  a  careful,  pendulum-like  motion. 
have  tlius  frequently  experienced  that  the  simplest  and  most  natural 
method  facilitates  this  procedure,  wliich  is  so  unpleasant  in  every  case 
both  the  patient  and  the  physjcinn.  Patients  who  have  learned  to  paas 
sound  themselves  prove  that  tlic  customary  introduction  of  the  finger  is  an 
unnecessary  procedure.  Why,  then,  should  not  a  physician  with  a  good 
will  and  a  little  practice  succeed  in  doing  so  himself? 

9,  If  an  obstruction  is  found  with  a  sound,  its  position  is  noted  by 
marking  [with  nitrate  of  silver]  the  sound  at  a  point  corresponding  to  the 
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front  row  of  teeth ;  upon  removal  of  tht^  tube,  carefully  examine  it  for  any 
bloo<L  pus,  body-tissue,  or  remnants  of  food  which  might  cling  attached  to 
a,  ftdd  preserve  them  for  further  examination.  The  sound  is  again  passed, 
and  notice  taken  whether  the  obstruction  is  foimd  at  the  same  position  as 
was  marked;  determine  what  the  calibre  of  a  sound  is  which  can  pass  the 
obstractiun,  and  whether  a  second  obstruction  exists,  and  finally  whether  a 
pouch  is  present.  Occasionally  this  examination  must  be  completed  with 
the  90-calIed  English  sound,  yet  in  many  cases  (ulcerating  carcinoma,  etc.) 
the  application  of  the  Nelaton  tube  is  the  safest^  and  therefore  the  most 
preferable. 

The  folioiviiig  figures  are  of  importam'e  in  locating  the  obstruction:  The 
•rerage  length  of  the  ceeophagus  in  the  adult  is  25  centimetres;  the  distance  from 
the  ineisor  teeth  to  the  cardia  in  adults  is  about  40  oentiinetres  {in  the  new-born, 
about  17  centimptres) ;  the  distance  from  the  inciaor  teeth  to  the  bifurcation  of  the 
tr«eb«a  equaU  about  21  to  22  centimetres. 


r 
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Indications  and  Contra-indicaiions  for  Examination  of  the  Stomach  with 

the  Tube. 

The  employment  of  the  tuhc  is  not  indicated  in  cver^'  digestive,  or  even 
gastric,  disturbance;  on  the  contrary,  we  deem  it  directly  contra-indicated  in 
a  large  number  of  diseases.  In  general,  it  may  be  stated  that  the  explor- 
atory employment  nf  the  tube  is  only  indicated  in  those  cases  in  which  it 
w  impassible  or  difficult  to  make  a  diagnosis  from  the  other  symptoms.  It 
U  contra-indicated  whenever  the  procedure  is  of  danger  to  the  patient,  or 
when  a  diagnosiiJ  can  be  made  from  the  other  symptoms  alone.  We  speak 
of  &  relative  indication  when  the  object  of  the  application  of  the  tube  is  to 
complete  the  diagnosis  or  to  obtain  infonnation  of  value  to  the  therapy. 

The  number  of  indications  which  are  hard  to  tabulate  can  he  more 
eaaily  presented  by  noting  the  contra-indications. 

The  exploratory  use  of  the  storaaeh-tube  is  contra-indicated  in  the 
following  conditions : — 

A.  In  constitutional  or  local  diseases  in  which  the  irntaiion  associated 
uiih  the  parage  of  the  tube  may  exacerbate  the  disease,  or  ma^  etwn  endan- 
ger the  life. 

These  include  :^ — 

1,  Heart-disease  in  the  stage  of  failure  of  compensation,  and  angina 
pectoris,  myocarditis,  and  advanced  fatty  heart. 

2,  Aneurisni  of  the  large  arteries, 

3,  Beeent  haemorrbflgee  of  any  source  whatever  (lungs,  stomach,  kid- 
neys, bladder,  oterus,  cerebral,  haemorrhagic  infarcts,  etc.). 
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4»  Advanced  stages  of  phthisis. 

5.  Advanced  stages  of  pulmonary  empliy&ema,  with  bronchial  catarrh. 

6.  Apoplexy,  partial  or  complete;  cerebral  hyperajmia,  epilepsy, 

7.  Pregnancy.* 

8.  Presence  of  continuous  or  remittent  fever. 

9.  Higli-grade  cachexia. 
10.  Old  age. 

B.  In  gastric  or  intestinal  diseases  which  van  he  diagnoged  withnui  the 
passage  of  (he  tube.  ' 

These  include: — 

1.  Ulcer  with  very  recent  h^matemeais  or  black  stools. 

2.  Palpable    gastric    carcinoma,    with    emaciation,    coffee-ground-like 

vomitus,  and  other  classical  eigns  of  cancer. 
3*  Many  gastric  neuroses,  in  which  the  character  of  the  disease  is  indi- 
cated by  the  other  symptoms. 

4.  Acute  gastric  or  intestinal  catarrh,  accompanied  by  fever. 

5.  Gastric  mucous  membrane  which  tends  to  bleed  easily  (slight  cap- 

illary lurmorrliages,  however,  do  not  figure  as  contra-indications). 

6.  Secondary  gastric  aifections  which,  without  further  examination, 

are  known  to  be  dependent  upon  other  primary  affections  (phthisis, 
nephritis,  diabetes,  gall-stones,  etc). 

0.  During  }fcnstritation.  Tests  for  gastric  secretion  during  mcnstnia- 
tion  may,  according  to  the  researches  of  Hans  Eisner,***  yield  results  which 
vary  considerably  from  tliose  obtained  at  other  times.  Changes  in  the 
motor  function,  however,  could  not  be  observed  at  that  time. 


While  the  above  statementa,  on  the  whole,  can  hardly  be  contradicted,  yet  I  wibIi 
to  eupplement  a  word  or  two  as  to  ray  position  agamsi  the  application  of  the  tube 
in  gastric  ulcer,  1  agree  with  FhnK^"  that  i\w  emidoymniit  of  the  tube  is  not  juati* 
fied  either  in  Buapcct-ed  or  in  atypical  enaeg  of  ulcer,  for  the  gastric  contcntf*  play 
no  distinguishing  r^le  in  either  case.  It  is  beat  to  aimply  regard  a  doublfuJ 
of  ulcer  as  ulcer,  and  to  treat  it  accordingly. 

IWniile  the  application  of  the  tube  for  diagnostic  purpoaea  in  gastric  ulcer 
be  superfluous,  for  therapeutic  purpoBes,  the  tube  may  be  introduced,  especially  if 
the  neighbourhooil  of  the  cardia  cnn  be  excluded  as  the  seat  of  the  ulcer,  and  I  have 
frequently  used  the  same  with  great  benefit  to  the  patient.) 


1' 


*The  tube  for  the  purpose  of  gastric  lavage.  a«  is  well  known,  is  occaaiouAlIf 
employed  with  gom!  succe&a  for  the  continuous  vomiting  of  pregnancy.  Otherw'ii^ 
1  consider  pregnancy  as  a  contraindication  for  the  exploratory  ui*e  of  the  sound* 

MHans  Eisner,  Archiv  f«r  Verdauung«krnnkheiten>  1890,  IM.  5,  6.  467. 

WFlade,  Mtinchener  medicin.  Wochenschrift,  1001,  No.  32  u.  33. 
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^^^^  Inflntton  of  the  Stomach, 

^^  (Inflation  with  Carbonic  Acid  and  Air.) 

(a)  The  carbonic  acid  inflation  of  the  stomach  with  effervescing  mta> 
tttres,  which  was  introduced  into  the  diagnosiB  of  gastric  dieeases  by 
J^richs  and  Mannkopf,  and  since  then  generally  adopted  in  the  prnctice  of 
mdicine^  is  intendtd  to  facilitate  llie  study  of  the  position  and  the  size 
of  tlie  stomach.  It  is  best  performed  by  dissolving  4  or  5  grammes  of  tar- 
taric acid  in  a  half  glass  of  water,  which  the  patient  is  requested  to  drink; 
this  is  followed  by  an  equal  amount  of  sodium  bicarbonate  dissolved  in  a 
like  quantity  of  water.  Much  larger  doses  are  recommended  by  v.  Ziems- 
een**  (7.0  sodium  bicarbonate  and  6.0  tartaric  acid  for  the  male,  and  G.O 
sodium  bicarbonate  and  5.0  tartaric  acid  for  the  female  stomach).  In- 
fiation  with  carbonic  acid  is  not  dangerous,  but  it  is  self-evident  that 
imder  no  circumstances  is  it  to  be  employed  in  rotmd  ulcer  or  when  fresh 
sdhe^ions  between  the  stomach  and  intestines  are  suspected. 

[Dr.  M.  Behrend,*"  Phikdelphia,  reports  three  cases  of  death  alleged  to 
be  due  to  inBation  of  the  stomach  with  CO2.  The  cases  refer  to  three  pa- 
tientfi,  namely:  a  woman  aged  sixty-eight  years,  a  man  aged  seventy-three 
years,  and  a  man  aged  fifty-two  years.  While  the  lives  of  these  patients  were, 
as  Behrend  says,  "undoubtedly  shortened  by  the  inflation  of  the  stoiiiuch  with 
COj/*  tlieuseof  CO^  for  inflation  of  the  stomach  must  not  be  condemned  on 
iiccount  of  these  throe  unlucky  occurrences.  According  to  the  histories  of 
these  three  cases,  inflation  was,  if  not  directly  contra-indicated,  at  least  not 
indicated.  It  is  not  evident  from  the  histories  what  real  purpose  was  to  be 
gained  through  the  inflation,  wdiilc,  on  the  other  hanrl,  it  appears  that  other 
diagnostic  methods  for  eliciting  the  real  condition  of  the  stomach  were  not 
employed*  The  third  case  is  very  interesting  on  account  of  the  enormous 
dilatation  of  the  opsophagus,  and  it  is  strange  that  the  report  docs  not 
attempt  to  give  any  cause  for  it;  autopsy  report  does  not  give  any  stenosis 
of  the  cardiac  portion.     I  shall  very  briefly  mention  one  case. 

Case  II,  report  says:  *^June  28,  1901,  cesophageal  bougies  pass  easily.^' 
Hardly  thirty-six  hours  later  post-mortem  examination  shows:  "At  the 
jonction  of  the  cesophagus  and  stomach  a  hard  mass  may  be  felt  externally* 
Beginning  5  centimetres  from  the  cardiac  orifice  there  is  a  mushroom-like 
tomour,  soft  in  eonpistency.  taking  in  entire  diameter.  This  is  continuous 
ulth  a  similar  growth  extending  to  the  stonitich  at  orifice,  involving  the 
entire  circumference."     Behrend*s  report  of  these  three  cases  alone  docs 

at  all  justify  him  to  sum  up  as  he  does :     *'The  practice  of  using  these 


"H.  y,  Ziemawn,  KUn,  WKtU^tp,  1888,  No.  12,  S.  13. 
••  Behrend,  The  MedicaJ  News,  December  11>,  1003. 


methods   (the  use  of  COj)    in  the  office  and  dispensary  should  be  coi 
denmed."] 

Agreeing  with  v.  Zienissen.  I  cannot  share  the  apprehension  of  Paca- 
nowski"*^  in  regard  to  abnormal  distension  of  the  stomach  when  that  organ 
is  otherwise  intact. 

The  advantages  of  this  procedure  are  unmistakable;  the  whole  stomach 
is  lifted  forth  from  the  abdominal  cavitj  at  one  time,  its  form  can  be 
sharply  outlined  by  the  eye  and  the  palpating  fingers  of  the  examiner,  and 
indistinct  or  invisible  or  non-pjilpablo  tumours  tan  now  be  observed. 

To  be  sure,  this  condition  of  the  stomach  lasts  only  so  long  as  COj  is 
being  generated;  as  Boon  as  the  chemical  process  is  completed,  the  carbonic 
acid  escapes  verj'  rapidly,  either  upward  or  downward,  and  the  stomach 
again  collapses.  This  interferes  with  careful  examinations,  especially  in 
complicated  cases.  The  development  of  carbonic  acid  does  not  cause  the 
stomach  to  be  sharply  outlined  in  every  c^ise,  probably  because  the 
irritation  of  the  carbonic  acid  excites  peristalsis,  which  rapidly  forces  a  por- 
tion of  that  subtitance  into  the  intestines.  In  that  case,  as  Kelling^^  abo 
states,  there  is  danger  of  mistaking  a  distended  inteistinal  coil  for  the 
stomach. 

(b)  Iftflaiion  of  ihe  siuwack  by  mcofts  of  a  double  bulb.  This  con- 
sists in  arming  a  tube  with  a  double  bulb  (as  applied  to  the  spray  appar- 
atus), introducing  the  tube  into  tlie  stomach,  ami  then  gradually  inflating 
it  while  the  patient  is  in  the  recumbent  position.  This  method,  first 
recommended  by  Rimeberg,"*  and  practised  for  a  long  time  by 
Oser***  and  Ewald,^*  did  not  become  useful  until  the  introduction  of  the 
stomach-tube  into  general  practice.  The  inflation  of  the  stomach  with  air 
possesses  obvious  advantages  over  carbonic-acid  method.  These  consist  in 
the  ability  to  regulate  the  amount  of  air  as  may  be  desired;  thus  it  may  be 
diminislied  (by  aspiration  or  expression),  and  after  it  has  escaped  it  may 
again  be  increased.  Furthermore,  the  amount  of  air  rcfpiired  i>^  of  jiag- 
nostic  value.  Thus,  for  instance,  a  rebixed,  ectatic  stomach  re(|uires  a  far 
greater  amount  of  air  for  complete  distension  than  such  as  retains  its  tone. 
The  contour  of  the  stomach  is,  furthermore,  much  sharper  and  distinct,  so 
that,  as  a  rule,  the  whole  organ  can  be  easily  palpated  in  its  division  of  the 
abdominal  wall.  On  tlie  other  hand,  distension  of  the  stomacli  with  the 
tube  and  double  bulb  is  rarely  successful  at  ihe  first  attempt;  a  certain 
practice,  and  suppression  of  the  gagging  reflexes,  must  precede  it. 


•0  Pacanoweki,  Dputeches  Archiv  ftir  klin,  Mcdicin,  1887,  Bd.  40. 
•"Kcllmjf,  Volkroann's  Samralung  kliniRcber  Vortrilgp,  1896,  N.  F„  No.  44. 
••  Rimeborg,  DeiitHclips  Ardiiv  ftlr  kliniwhe  l^Tediein,  Hd.  34,  S.  4ti0. 
••Oaer,  Die  N^^urosen  des  Mag<*nH  und  ihre  Behandlufip.  1J^K5,  S.  10. 
•*Ewald,  IvJinik  der  Verdauungskrankheiten,  Bd.  2,  3  Auft,  S.  80, 
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■  laflation  of  the  stomach  also  requires  great  caution  and  careful  observa- 
Htion  of  tho  patient  during  tlie  procedure*  The  air  nnist  be  allowed  to  escape 
Htft  soon  as  tiie  patient  experience  any  pressure  or  tension,  and  especially  pain 
Hjn  the  region  of  the  stomacli  (which  he  can  best  indicate  by  a  previously 
^hpnupd  sig:Dal).  Also  avoid  sudden  inflation,  and  inflate  the  stomach  as 
HB^^^te  possible  [by  slight  but  rapid  conipression  of  the  bulb].  Owing 
to  this  precaution  I  have  never  observed  any  untoward  results  in  the  many 
UBbulatory  and  private  patients  in  whom  I  have  practised  gastric  inflation. 

In  many  caaes  it  is  eoramemJable  to  blow  only  very  small  quantitiea  of  air  ioto 
tlie  fituouLch,  for  in  thia  tnannef  thf*  contour  of  thut  organ  bt'comea  more  prominent 
tlk&ii  it  large  quantitiea  are  employed.  Furtliermore»  vvlien  the  stomach  is  only 
•lightiy  inflated  it?*  norraal  outline  is  better  recognised  than  when  it  ia  distended 
to  ahDormal  proportions. 

B  The  conira-indicaiions  to  inflation  of  the  stomach  include  those  for 
Hibe  passage  of  the  tube  as  well  a^  those  lor  inflation  with  carbonic  acid, 
Htiiat  is,  gastric  ulcer  and  adhesions  of  tlie  stomach-walls,  and  periiapa  also 
Binarked  meteorism  of  the  stomach  and  the  intestines. 

^H|^  Bouveret*  and  later  Fdrbringer,"  recommended  blowing  air  into  the  storaaeh 
^■SSfietly  with  the  month  through  a  tube.  In  order  to  avoid  the  disturbances  aecom* 
paoyjng  sudden  swallowing  and  vomiting  movGnients»  Fflrbringer  and  Kronig** 
raanunaid  pa^tiing  the  tubi'  only  about  half-way  down  the  ceaophii^ia  instead  of 
ialO  tlie  atomiix^h,  and  then  blowing  air  into  it  while  in  that  position.  The  only 
ftdmantagie  which  I  can  attribute  to  this  method  of  inllation  of  the  stomach  is  the  fact 
that  the  dcinhle  bulb,  whioh  ift  not  alvvnya  at  hanii,  tan  be  dirtpenaed  with.  On  the 
otlwET  hand.  thiH  method  is  not  ro  a]En*oeable  to  the  physician,  tieeause  of  the  gagging 
iad  vomiting  movements  which  have  alrejidy  been  referred  to.  The  p<ifi8ibility  of 
dmwing  carcinomatous  gntitric  contents  into  the  mouth  should  also  be  considered.  The 
rvcommendation  of  Spivak,"  to  let  the  patient  himself  inflate  the  stomaeh  with  hi» 
own  mouth,  seems  more  theoretical  than  practical.  It  may  be  of  advantage  to  some 
pati«nta  to  inflate  the  stomach  through  the  ceaophagus — concerning  which  I  have 
bad  no  experien<-e — yet  whether  that  method  is  preferable  to  that  of  Rtineberg  is 
indttd  doubtful. 

Occasionally,  hoth  inflation  with  carbonic  acid,  as  well  as  that  with  air, 
does  not  cause  the  stomach  to  become  distended  nor  its  contour  to  become 
prominent,  although  such  an  effect  is  produced  in  the  intestines.  This  con- 
diticm  was  first  described  by  Ebstein'*  as  incontinence  of  ike  pylorus,  and 


•Bouverety  Traits  dea  maladies  de  Testoniae,  Paris,  1893. 

^  FOrbringer,  Beut^he  medioinische  VVochenschrift,  18D0»  No.  40. 

"•KHSnig,  same,  IHftO,  No.  44. 

•Spivak,  aam«,  1000,  No.  23;   frhiludelphia  Medicjil  .Tournah  February  3,   IftOl. 

I  have  used  Spivak's  method  successfully  at  various  times,  and  some  patients 

fieem  to  enjoy  the  method  b 
El^tein,  Volkmann's  Sammlung  kliniaehe  Vortriige,  No.  155. 
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later  similar  observations  were  niatle  by  Stiller^^  and  Wilkes."'^  I  have  had 
occasion,  although  very  rarely,  to  confirm  these  observations.  The  stomach 
emptied  itself  abnornmlly  rapidly  in  such  cases,  and  I  suspected  that 
the  ineulficieiicy  of  the  pylorus  went  hand  in  hand  with  the  too  rapid 
expulsion  of  the  (undigested)  contents  into  the  intestines.  However, 
on  the  other  hand,  1  would  like  to  stiite  that  in  cases  of  very  rapid  expulsion 
of  the  gastric  contents  the  stomach  may  nevertheless  show  a  pylorus  which 
closes  very  well.  Kelling,  as  well  as  Eostoski,"^  has  also  called  attention 
rwently  to  the  possibility  of  distenfling  the  colon  hy  iuHation  of  the  stomachy 
and  referred  to  the  mistakes  which  might  arise  therefrom. 

Minkowski**  recommended  a  combination  of  carbonic  acid  inflation  of 
the  stomach  with  distension  of  the  large  intestines  by  means  of  water.  The 
abdominal  tumours  tend,  under  those  circumstances,  to  turn  into  tlie  direc- 
tion where  the  organ  to  which  ihet/  belong  i^  normal  J  y  situaled.  ilinkowski 
has  obsen^d,  with  reference  to  the  stomachy  that  tumours  of  the  anterior 
wall  and  greater  ciir\^ature,  when  the  organ  is  distended,  feel  broader  and 
less  distinctly  outlined,  whereas  neoplasmata  of  the  lesser  curvature  tend  to 
disappear  entirely,*  because  the  greater  curvature  is  projected  markedly 
fnnvard.  Tumours  at  tlu^  pylorus  generally  move  to  the  right  and  down- 
ward. When  the  intestines  are  filled  with  water,  all  tumours  of  the  stomach 
simply  move  downward. 


Betennination  of  the  Position  and  the  Capacity  of  the  Stomach. 

The  detemiination  of  the  capacity  of  the  stomach  depends  ujjon  exam- 
inations made  partly  on  cadnvere,  and  partly  on  living  subjects,  and  the 
amount  of  water  or  air  required  to  completely  fill  the  gastric  cavity  is  taken 
as  a  standard  of  measurement.  The  results  obtained  from  filling  the  stom- 
achs of  cadavers  showed  such  extraordinary  variations  that  they  can  only 
be  accounted  for  by  ditfcreuces  in  the  conditions  of  the  tests.  Following 
are  some  of  the  fi«^res  taken  from  Ost'''  :^ 


*  Thia  is,  however,  not  nlwaya  the  case',  for  in  aever.il  of  my  obaervatiotis  on 
cancor  of  the  loaAt-r  eunaturr.  thf  tumour,  on  inflation  of  that  organ,  moved  some* 
what  backward,  although  it  remainod  difttinctlv  paJpalde. 
"  StiUer,  Wientr  medirin.  Wn<>hc'n«chrift,  1870,  No.  4  u.  5. 
"  Wilkes,  Uehnpr  die  Insufficient  do8  PyloniB*  Inong.*DiHH„  Bonn,  1S85» 
"Ro9t»8ki»  Mdnchen^r  mndidnischc  WochenRchrift.  1900,  No.  40. 
'•Minkowski,  Bprlim-r  klinlHrhe  Wtvhenfichrift,  1S88,  No.  31. 
T*Oat,  (jeaninmelt'^  Abhandhtnppn  aiis  dor  raedicin.  Kiinik  in  Dorpat.  edited  by 
Prof.  Unverricht,  WieHliadfn,  1803. 
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im 


Ewald 

.  .     250  to  16S0  cubic  centimetres. 

Luschk.i 

..   l.>oo  to  l^nn      " 

Schtiren 

.   2430 

Beneke 

..    3000 

Brinion 

...   3130 

Soemmering  . . 

-  .  -   25O0  to  .i.jUO 

llenle 

.  . .   2500  to  55tK)       '* 

Ewald^*  applied  the  results  obtained  by  him  on  the  cadaver  directly  to 
ihe  liring  being,  which  for  obviouB  reasons,  is  not  permissible, 

Knggmaun^  found  the  t-apacity  of  the  stomach  in  a  phthisical  patient 
^io  be  2600  cubic  centiinetres ;  he  declared  the  gastric  capacity  of  *^500  cubic 
^KeDtimetres  in  a  shoemaker  forty-eight  years  old,  who  was  140  centimetres 
^Ballt  waa  decidedly  too  large.  Quincke^^  found  the  same  capacity  in  a 
^^iiteen-yearg-old  person  who  was  healthy,  excepting  for  a  gastric  fistula. 
JtworsJci/"  who  also  experimented  by  fdling  the  stomach  with  water,  states 
that,  aa  a  matter  of  fact,  one  can  never  be  sure  whether  or  not  the  stomach 
i«  completely  filled,  for  the  weight  of  the  water  acts  only  upon  the  lower 
portion  of  the  j^tomach  walls  and  causes  them  to  distend,  wliereas  little  or 
tu> effect  is  produced  upon  the  upper  portion  of  the  stomach.  It  is  further- 
more qtic^itionable  whether  the  living  stomach  can  be  completely  filled  up 
^_^ti>  the  cardia ;  the  sensation  of  weight,  the  pain,  and  the  tendency  to  vomit- 
^Bng  probably  make  this  impossible,  Jaworski,  on  these  grounds,  considers 
^Hh  preferable  to  fill  tlie  stomach  with  air  rather  than  with  water. 
^^^^  In  fact,  much  depends  in  tliis  connection,  according  to  my  experience, 
H^l^  the  momentary  condition  of  the  stomach,  the  quietude  of  the  patient, 
liii  familiarity  with  the  tube,  and  many  other  factors,  all  of  which  influence 
mare  or  less  the  accuracy  nf  the  procedure.  The  capacity  of  a  stomach  can 
oelj  be  considered  pathological  when  it  is  capable  of  holding  an  excessive 
tmouat  oi  fluid,  that  is,  somewhat  over  3000  cubic  centimetres ;  no  positive 
coDclnsions  whatever  can  be  made  upon  a  smaller  capacity.  Aside  from  sim- 
piy  filling  the  stomach  with  water,  or  with  air,  which  is  by  far  the  more 
icamtey  a  number  of  more  or  less  ingenious  methods  have  been  devised 
the  pnrpoee  of  determining  the  position  and  the  capacity  of  the  stomach ; 
however,  in  general  no  practical  value.  We  mention  them  be- 
in  order  to  be  complete : — 


MJBwald.  Klinik  c!or  VcrdamingskrankhHtpn.  3  Auft.  S.  86. 
^Kuwsuitii,  Volkmann'a  Sammlnng  klinische  VortrUgtv  Xo.  ISl. 
••Quincke,  Archiv  fOr  experfm.  Pftthrtlotfio  n.  Phiirraakolnpic,  1889,  Bd.  26. 
>J«iroraki»  Deutaches  Arcbiv  fdr  klinische  Mediein,  1BS4,  Bd.  35. 


(a)    The  Method  of  0.  Rosenha' 

TJiis  method  is  intende*!  Bot  only  to  learn  the  i>oaitiou  of  the  stomach,  but 
also  to  determine  the  mechanicul  power  of  the  orgiiii.  It  depends  U|>uii  the  fact  that 
the  level  of  the  fluid  in  the  stomach,  which  may  bv  determined  by  observing  the  rise 
and  fall  of  the  surface,  suffieea  as  a  criterion  for  judging  the  resistance  of  the  gaa- 
trie  fimdua  against  the  distending!  Huid,  ^ 

The  determination   of   the  Burface   of  the  iluid  will   alTord  the  po&§ibJlity  of 
abtftiniug  absolute  figures  for  the  fall  and  rise  of  the  same.     For  this  purpose 
tube  which  lias  been  introduced  into  the  stomach  is  connected  with  a  rubber  b 
By  placing  the  ear  against  the  abdominal  wall,  a  large  bubbling,  moiat,  and  of  tea 
metallic  rattling  will  he  heard  as  soon  as  Ihe  fenestra  of  the  tul>e  is  immersed  into 
the  tluid;  this  is  followed  Ijy  a  resounding  and  distim^t  .sphish.     If,  on  withdrawing 
the  tube,  it  is  no  longer  immersed  in  the  fluid,  one  will  hi  ar  either  no  sound  wha' 
ever,  or  only  the  hissing  murmur  due  to  the  intlation  of  air. 

The  method  ia  performed  in  the  individual  case  as  follows:    Determine  whether 
the  stomaeh  is  empty.*     Xcjtt,  in  case  of  uduUi*,  50  to  JOO  cubic  centimetres  (onehalf 
of  that  amount  ia  sufficient  in  children)  are  introduced  into  the  stomach  through  the 
tube,  and  while  the  bulb  ia  being  compressed  auscultation  is  performed.    The  differ* 
ence  in  the  length  of  the  tube  and  that  which  exists  when  the  ralea  disappear  rep- 
resents the  measurement  of  the  depth  of  the  fluid  in  the  stomach.     Accordingly,  the 
length  of  the  portion  of  the  tube  which  is  withdrawn  c^nmls  about  the  diameter  of 
tlic  lumen  of  the  stomach.     If  insufficiency  of  the  ga-^trtc  musculature  exists 
level  of  the  fluid  in  the  stomach,  when  that  organ  is  being  tilled,  rises  much  slow 
on  account  of  tlie  atonif'  musculature,     Tlie  slower  the  level  of  the  fluid  rise*, 
shorter  is  naturally  the  difference  b€t\veon  the  length  of  the  tube  when  the  sptiislii; 
is  heard  and  that  when  it  disappears.     That  quantity  of  fluid  which,  when  intro 
duced  into  an  empty  stomachj  causes  no  elevation,  or  even  a  sinking,  of  the  level  ol 
the  stomach,  represents  the  extreme  limits  of  the  mechanical  function  of  the  stomac 
In  this  manner  an  idea  is  obtained  of  the  quantity  of  liquid  to  be  overcome  by 
stomach,  which  oflfera  valuable  therapeutic  aid. 
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(b)    The  Method  of  Neubauer,^' 

Tliia  method  depends  upon  the  well-known  principle  of  two  commumcating 
tubes.  The  level  of  the  water  in  the  funnel  of  a  stomach-syphon  is  at  the  same 
height  as  that  in  the  atomaeh,  provided  air  can  enter  the  stomach  along  the  side  of 
the  tube>  This  procedure  is  best  performed  with  a  double-current  tube.  O.  Roaen* 
bach  tLc.)t  simultaneously  witli  Neuhauer,  proved  this  method  to  be.  simple  and  prac- 
tical, yet  it  ia  only  rarely  employed  at  the  present  time. 


(c)    Method  of  Fleiscker.^^ 

Fleischer  employs  as  a  manometer  a  amall  U-shaped  tube  filled  with  liquid, 
wMch  ia  attached  to  the  free  end  of  an  ordinary  rubber  tube.  The  tube  is  then 
introduced  into  Uie  stomach,  and  as  soon  as  the  fenestra  at  its  end  is  submerged 
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•  The  expression  method  is  prolmbly  the  best  suited  for  this  purpose. 
"0.  Rosenbaeh,  Volkmann's  Sammlung  klinischer  VortrUge,  187S,  No.  153. 
w  J,  W.  Xeubauer,  Prager  medirin.  Wochen§chrift,  1878,  No.  74. 
"  Quoted  from  v.  Leubc,  Die  Magensonde,  1870,  S.  74. 
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l«TTel  of  the  liquid,  the  air  in  the  tube  becomes  compressed  and  the  fluid 
L'  shaped  tube  ia  forced  downward.  In  tiiis  manner  the  time  When  ilie  tip 
al  tli#  lutw  enters  the  fluid,  or,  in  oU»jr  wurda,  the  level  of  tUe  liquiii  in  the  stomach, 
may  b*  «xmcUjr  measured  by  the  graduated  manometer.  Of  course  the  efiect  of  the 
r*»|»irmtorjr  movement*  must  be  exeluded;  this  is  best  accwmplished  by  cutting  an- 
oCJber  loziiill  opening  into  the  tube  below  the  upper  one.  If  now  this  opening  19 
d0M«d  with  the  tinger  and  the  tube  i»  pushed  down  to  the  level  of  the  fluid,  while 
Urn  patient  boId«  his  breath,  the  immersion  of  the  fenestra  of  the  tube  into  the  fluid 
will  Ue  followed  by  a  change  in  the  height  of  the  fluid  in  the  nittnomi-tcr,  unin- 
tfittiffwi  by  respiration.     Thi.s  procedure  has  likewise  gained  no  foothold  in  pnictice. 


(d)    Method  of  ScAmi^en" 

Tlie  method  of  Schreiber  eonsistsi  in  introducing  into  the  fitomach   an  flesoph- 

Agnl   tube,   to  the  lower  end  of  whieh  a  small!,   thin   rubber  bag  is  attached.     By 

i&fUtiog  the  bag,  he  isought  to  obtain  conclu»ianH  aa  to  the  size  and  relative  position 

_^  of  iKr  organ.     Schreiber  ct:>n8idered  it  eapeeially  useful  to  determine  the  situation 

^■•f  tumours   of   the  stomach  and   its  neighbouring  organs,  which  are  outlined  with 

B^  {c}  Method  of  Quelrolo,''* 

^^^^  In  this  method  a  ruiuII  bladder  ia  attached  to  the  lower  end  of  a  tube  which 
^^^■^•erted  into  the  stonmoh,  Tlie  oral  end  of  the  tube  ia  connected  with  two  rubber 
^^(H»,  to  ODe  of  which  a  registering  pen  is  attached,  and  to  the  other  a  small  stop- 
<«cic  The  small  bladder  is  then  inflated  to  a  moderate  size  and  the  abdomen  gently 
ptTcaaaad;  as  soon  a»  the  percussing  fluger  Mtrikes  the  stomach  the  pen  responds  by 
making  a  stroke,  but  no  response  is  obtained  when  struct  urea  outnide  of  the  F^tomach 
are  being  f»ereuased.  The  subsequent  testa  of  the  Queirolo  method  by  Edel  and  Vol- 
lurdt*  showed  that  no  special  advantage  was  olTered  by  this  procedure  over  the 
4miiiuirT  carbonic  acid  inflation,  and,  on  the  other  hand,  it  is*  more  complicated  and 
nqiiirea  more  practice.  Aceording  to  these  investigators  it  failed  altogether  when 
tbc  stotnach  contained  no  food  or  air. 


(f)  Method  of  Jaworshi^^ 
Jaworskj  fills  the  «toma<'h  with  air,  by  means  of  a  somewhat  complicated  ap- 
paratus, until  the  patient  experiences  a  feeling  of  tension  and  pain  in  th-s  h>*po- 
dMndrium.  Tlie  apparatus  consists  (see  Fig.  16)  of  an  elevated  and,  preferable, 
graduated  bottle,  which  poflflMaea  a  capacity  of  at  least  six  litres.  Thin  is  connected 
with  a  second  Wulflian  flaak  which  contains  about  half  to  one  litre  of  water,  and 
which  is  mpplied  with  three  openings.  One  of  the  latter  communicates  with  .1.  the 
•eeond  eontaioB  a  manometer  tube,  and  the  third  ift  connected  with  the  gastric  tulw?, 
Eftlaasing  the  damp  at  h  permits*  the  stomnch  to  btcnme  filled  with  air.  In  order 
in  aaeertain  the  gastric  capacity,  the  fasting  stomach  is  fliret  emptied  aa  thoroughly 


■J.  Schreiber,  Deutf^che^  Archiv  ffir  kltni«ehe  Medicin,  1^77.  Bd.  19,  S.  616;  t» 

also  Archiv  fflr  Verdauungskrankheilen,  lHt>W,  Bd.  3,  S,  22L 
••Queirolo,  Verhandlnngen  des  19.    KongrcRses  filr  innere  Medicin,  IDOf).  S.  412. 
■Edel  and  Volhardt,  Deutsche  medicinisehe  Woclienschrift,  1900,  No.  35. 
Jaworski.  Deutschea  Archiv  filr  klinische  Medicin,  1884,  Bd.  35,  S.  83, 


4 


112 


THE  EXAMINATION  OF  THE  PATIENT. 


as  jjossiWc  of  gas  and  Ikiuida  by  lueAiia  of  aBpiratioHt  after  which  air  is  allowed 
enttT  tlie  Mtomach  in  the  above-mentioned  way  until  the  feeling  of  tension  m 
perienccd  by  the  patient;  the  clamp  b  ia  then  closed.  The  ainoimt  of  water  re- 
moved from  J.,  or  the  amount  added  to  the  <?ontent8  of  fi,  reprtjaeuta  the  capacity  of 
the  stomach. 

(g)  Methods  of  A'c//tn^/^  Unverricht,  and  OaV^ 
Kelling  and  Ost,  independently  of  eaeh  other,  constructed  an  apparatus 

cording  to  the  same  prineiples  as  the  above-mentioned  method  but  with  greater 

gard  to  practical  indications.     By  means  of  it  the  amount  of  air  pumped  into  tb# 

stomach  is  determined  by  a  simple  calculation. 

The  upparatas  of   Kelling    (Fig.    17)    consists  of  a  double   bulb,   a  stomach* 

tube,  an  ordinary  pail    (baain,  vessel),  and  a  measuring  cylinder  holding  two  and 


Fig.  16. — Jttworaki*B  Apparatus  for  Estimating  tli 


V  of  the  Stomach. 


one-half  to  three  litres,  which  ih  grailuated  into  dtviaionH  of  20  cubic  eentimetre«| 
simple  manometer,  conaisting  of  a  partly-filled  U-shaped  gla«*s  tul>e,  supplied  witlll 
jiaper  scale,  is  alsw)  needed.  These  varioua  parts  are  then  joined  together  in  iK©" 
manner  shov^Ti  in  the  al>ove  figure,  with  the  assistance  of  strong  gas^tubing,  tvrfi 
T -shaped  glass  tubes,  and  a  curved  glawa  tube  whioh  taper»  into  a  point  at  one  end. 
Two  clamps  are  then  nppHed  as  shown  in  the  aljove  figure.  The  cylinder  is  then  com- 
pletely filled  with  water  and  inverted.  Next  the  tip  of  the  pointed  tube  is  pushed 
a*  high  above  the  level  of  water  as  possible,  into  the  air-spaee  which  exists  at  the 
summit  of  the  column  of  water  within  the  cylinder   (see  j  J  lustration). 

This  is  done  so  as  to  keep  the  stomach  as  free  of  air  as  possible.  The  capacity 
of  the  stomach  ia  determined  in  the  following  manner!  The  patient,  who  haa  been 
fasting  in  the  morning,  ingests  a  piece  of  wheat  bread  and  two  g(a.saea  of  water;  an 


"Kelling,  Deutsche  medicinische  Wochenschrift,  1892.  No.  51  u.  62;  Volkmann'ft 

Sammlung  kliniscber  V'^ortrilge,  1806,  N,  F.  No.  44. 
»0»t,  I.  e^ 
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boor  }aii&r  the  stomach-tube  is  introduced  and  the  Btoraach  emptied  of  its  cotiteata 
bgr  czpnsasion  or  by  lavage.  As  «ood  as  the  atomacb  is  emptied  us  mttoh  as  posBible, 
tk«  gMllic  tube  is  connected  with  the  upper  T-ahaped  tube  and  the  (.-lump  nearest 
tkt  nM«suring  cylinder  is  applied.  Then,  while  the  patient  sits  in  a  chair  or  Ues 
upon  a  KifA.  the  stomach  is  inflated  by  means  of  the  double  btilh.*  If  any  of  the  air 
ciflAp««»  along  the  side  o(  the  tulie  from  the  cardia  or  through  a  temporarily  patent 
pjloruft  into  the  intestines,  it  must  be  replaced  by  more  air. 

If  the  limits  of  the  inflation  have  been  reached,  the  clamp  is  applied  to  the 
doable  bulb  and  the  one  near  the  measuring  c^'linder  ia  released.  The  air  then 
«Mmpes  spontaneously  from  the  stomaph  xinder  water.     If  air  no  longer  escapesj  re- 

tlie  patient  to  press,  or  the  air  may  also  be  assisted  to  escape  by  means  of 


Fig.  17. — Selling's  Apparatus  for  Estimating  the  Capacity  of  the  Stomach. 
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etrtful  pressure  upon  the  epigastrium.  After  the  total  quantity  of  air  which  had 
been  introduced  into  the  stomach  ia  collected  in  the  measuring  cylinderj  we  must 
•till  caJcuJate  the  amount  of  space  which  it  occupied  in  the  stomach.  For  all  prac- 
tical purpoMs,  and  without  making  any  essential  mistake  in  doing  so,  this  calcula- 
tion ocmaisis  in  adding  8  per  cent,  to  the  amount  of  air  registered  in  the  measuring 
ryllfidier,  if  the  te^it  ia  performed  slowly,  and  7  per  cent,  if  done  rapidly.  If  it  ia 
desired  to  avoid  all  calcnilntion  and  directly  employ  the  values  registered,  a  mistake 
of  10  per  cent,  at  the  most  is  made^  which  would  have  to  be  added  to  the  amoimt  of 
*he  volume  found. 


•  According  to  Kelllng,   it  is  essential   to  inflate  the  stomach  aa  quickly   as 
potiihle  and  likewise  to  suck  the  air  out  rapidly  and  energetically. 
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Kc4Ung  has  proposed  variouH  /orrnulus  for  the  accurate  calculation  of  the 
capacity  of  the  atoniach,  but  it  would  involve  too  lengthy  a  diacusaion  to  be  con- 
BiderLHl  here,  KcHing  found  in  the  iilx>ve  nmnncr  that  the  gastric  capacity  for  air 
varies  with  the  indiviiiual,  but  that  on  an  average  it  was  1000  cubic  centiraetrea 
when  20  centimetres  water-pressure  was  eraployed.  The  pressure  id  higher  iu 
dlseaBes  niTumpanied  by  thiekening  of  the  gnstric  walls.  The  capacity  of  the 
Btomach  for  water  is,  on  the  average,  higher,  the  uiediitnt  capacity  being  about  1500 
cubic  centimetres. 

The  method  of  O&t  reaembles  the  pro^'ediire  just  defverilwd.  By  meana  of  a 
pecniliarly-eoDstructed  pump  150  cubic  centimetres  of  air  can  be  introduced  into  the 
stomach  at  a  time.  Aside  from  this  pump,  an  Hgiuanometcr  for  deterniiniug  the 
intragastric  pressure  ia  also  needed,  as  well  as  an  apparatus  for  sucking  the  fluid 
from  the  stomach  (measuring  apparatus),  and,  finally,  a  stomaeh-tube.  The  meaar 
uring  apparatus,  whose  base  is  furnished  with  an  air-tight  stoptt>ck,  is  immersed 
by  its  lower  open  end  into  the  water  contained  in  a  small  basin,  m  tliat  when  the 
air  is  aspirated  from  the  stopcock  at  its  Hummit»  the  water  rises  from  the  basin  into 
the  cylinder.  The  pump,  the  manometer,  the  measuring  jar  and  the  tube  are  now 
joinctl  to  a  (•onvenient  apparatus  by  means  of  a  gltvs^  tube  possessing  four  limb*. 
The  firHt  of  the  latter  is  joined,  by  means  of  a  piece  of  rubl>er  tubing,  with  the  pump, 
and  that  with  the  ventilating  tube  through  which  the  air  ie  expelle<L  The  *econd 
limb  i»  joine<l  to  the  stomach-tulM^.  A  small  flask,  with  a  double  fjcrforated  stopper, 
is  interpolated  into  tht-  eon nf*  ting  pie<'e,  in  order  to  prevent  the  i^n trance  of  vomitus 
into  the  apparatus.  The  third  limb  is  attiiehed  to  the  mimomcter,  and  the  la^t  one 
is  finally  connected  with  a  rubber  tube,  which  i^ii  inserte^l  into  the  ujjcn  end  of  the 
measuring  cylinder,  where  it  is  stH'urely  fastened,  submerged  in  the  water;  this  tub** 
must,  liowever,  be  tightly  closetl  hy  means  of  a  clamp  when  air  is  being  pumped  into 
the  Htonuu'h.  Tliis  method  Khowetl  that  a  smaller  amount  of  air  wan  always  pumped 
out  of  than  into  the  stomach,  and  that  the  quantity  of  air  lost  in  this  manner  wa» 
variable.  Ost  investigated  the  origin  of  this  phenomenon,  and  found  that  the  oir 
escnpes  through  the  pylorus  into  the  intestines,  on  account  of  which  the  determinQ- 
tion  of  the  capacity  of  the  stomach  bi/  m*^anft  of  air  is  associated  with  unvaoidable 
errors. 


Criticisms  of  the  Methods  for  Estimating  the  Capacity  of 
the  Stomach, 

Wg  must  admit,  even  though  we  disiv^ard  the  sources  of  error  in  the 
difTerent  methods,  which  in  part  are  unavoidable,  that  the  estiraatioa  of 
the  capacity  of  the  stomach  should  be  taken  in  account  for  clinical  purposes 
only  with  great  caution ;  it  is  true,  the  estiniation  of  the  capacity  of  the 
stomach  often  oiTerg  a  measurement  of  its  mechanical  power,  but  not  always, 
as  the  loss  of  elasticity  of  the  gastric  walls  is  by  no  means  proportionate  to 
that  of  the  expulsive  force.  The  best  example  of  thia  fact  is  demonstrated 
by  cancer  of  the  stomach,  in  which  condition  the  dynamic  strength  sulTers 
markodly.  even  in  the  early  f^tjicfcs,  whereas  tlie  loss  of  elasHcHy  is  com- 
paratively slight,  and  indeed  no  loss  whatever  may  occur.  The  most  satis- 
f actor}'  methods  are  undoubtedly  those  devised  by  Jaworski  and  Kelling. 
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Pfaundler**  compared  these  tests  in  the  stomachs  of  children  and  obtuined 
results  which  coincided  with  each  other  fairly  well.  The  figures  obtained  by 
Pfaundler  were^  however,  comparatively  Bitiall,  and  he  thought,  therefore, 
tluit  a  certain  amount  of  air  i^  already  present  in  the  stomach  before  the 
filling  test  (Jaworski)  is  performed,  and  that  when  emptying  the  stomach, 
i  like  volume  of  air  remains  behind.  Pfaundler  was  unable  to  confirm  by 
his  investigations  the  statements  of  Ost,  namely,  that  air  can  escape  either 
into  the  intestines  or  the  oesophagus, 

Pfaundler  devised  a  method  of  his  own    (for  children's  stomachs), 
which  excluded  the  above  sources  of  error.     Since  tliis  procedure  has  not 
hitherto  been  made  applicable  to  the  adult  stomach,  we  will  not  describe  it 
_  here. 

■  (Jastrodiaphany  and  (Jastroscopy. 

H  1.   Qastrodiaphany  (Gastrodiaphfirwscopij). 

^L^   Even  though  transillumination  or  illumination  of  the  human  stomach 
^PPbot  yet   applicable  to  general   practice,   these  methods  otter  iimch   of 
interest,  and  point  toward  the  road  which,  when  improvement  and  simpli- 
fication have  taken  place,  will  have  to  be  followed. 

The  oldest  method  of  diaphanoAcopy  was  devised  hy  Cazenave  as  early  as  1845. 
In  order   to  view  the  inner  urethral   walls,  he  emplayed  a  funnel-ahaprt?d  metallic 
which   was  introduced  into  the  urethra  by  means  r>f  a  maii'Jrin.     The  light. 
wtLB  reflected  from  a  lump  and  made  more  [>owerful  by  means  of  a  coJJecting 
hoA,  was  dir*»eted  against   the   lower  surface  of  the   penis;   in   thh   manner  it  was 
poaajble  to  plainly  see  the  inner  wall  of  the  urethra  in  spite  of  the  thickness  of  the 

Csermak  and  Gerhardt  (1860)  sought  to  tranailluminate  the  larynx  with  aun- 
vtd  gBA-light,  which  likewise  was  done  later  by  fytthk  and  Voltoliiiii.  Fon&sagrives 
rvfiorted  in  the  same  year  on  the  tranailhimination  of  the  cavities  of  the  human  body 
by  means  of  G«iasler's  tubes. 

Julius  Bruek,  a  dentiflt  of  Breslau,  deservea  credit  as  being  the  first  (1867)  to 
bare  employed  galvanie  light  for  transillumination,  lie  used  an  inatrument  similar 
to  the  ^*aginal  speculum  in  exploring  tlie  rectum  in  the  male  and  the  vagina  in  the 
female;  this  appliance  was  connected  with  a  Middeldorpf  battery,  the  current  of 
which  brought  a  platinum  eoil  to  white  heat  and  thereby  transilluminated  neigh- 
bouring  portions  of  the  bladder.     Milliot*^  about  the  same  time  made  the  attempt, 

■  although  only  in  animals,  to  transtlluminate  portions  of  the  abdominal  cavity  by 
^^BttU&A  of  a  light  generated  within  a  glass  tube  which  had  been  introduced  into  the 
^BillltUU'b  or  colon;  the  light  is  obtained  from  two  thin  platinum  wires  pla<ed  within 

ib«  gla«»  tube,   which  are  connected  with   the  cleftrodes  of  a  battery.     In    1868,  a 
fiiiiil»r  device  was  conceived  bv  Dr,  Uirjirowicz  (Charkow). 


•  Pfaundler,    Ueber  Magpnkapa?,itat  und  Gastrektasie  im   Kinde&alter,  Biblioth. 

me*lic.,   1898,  Abth.  D/  Heft  5. 
»MilUot,  quoted  from  Schmidt's  Jahrbucbern,  Bd.  i:J6.  S.  143. 
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In  more  recent  times,  M,  Einhom,*^  of  New  York,  prompted  by  the 
researclies  of  VoltoliDi  on  electrical  transillumination  of  the  larynx,  under- 
took to  perform  trausillomination  of  the  stomach  (gastrodiaphany)  by 
nieaiiB  of  a  simple  procedure.  He  employed  a  Nelaton  tube,  to  the  lower  end 
of  which  wag  attached  an  Edison  hard-glas8  incandescent  globe  containing 
carbon  filaments.  This  lamp  was  inserted  in  a  metal  attachment,  wliich  was 
connected  with  conducting  wires;  these  ran  through  the  tube  to  a  battery, 
A  current-interrupter  was  placed  a  {?hort  distance  from  the  tube.  The  latter 
may  be  introduced  as  easily  aa  an  ordinary  tube.  Before  beginning  the  test, 
the  patient  is  given  one  or  two  glasses  of  water,  after  which  the  tube  id 
lubricated  wit!i  a  little  glycerine,  and  then  guided  into  the  stomacli.  Some- 
what later,  lleryng  and  Keichmann"-  proceeded  in  a  similar  manner,  except-- 
ing  that  their  apparatus  is  supplied  with  a  continuous  current  of  water; 
further  investigations  have  proven  this  accessory  to  be  superfluous.  Eiu- 
horn's  apparatus  (Fig,  18),  because  of  its  convenience  and  the  ease  witli 
which  it  can  be  introduced  into  the  stomach,  is  most  suitable  for  the  purpose* 
The  best  source  of  light  is  a  Hirschmann's  accumulator  [or  some  Ameri- 
can accumulator]  ;  when  it  is  not  obtainable,  a  strong  galvanic  battery 
will  also  serve  the  purpose,  Her}'ng  and  Keichmann,  and  after  them  Ein- 
horn,  IJenvers/^*  Pariser,'**  Boas,  Kuttner  and  Jacobsohn,®^  more 
recently  Martins'**  and  Meltzing/^  Sciiwartz/''  Meinert,^'*  Kelling,***** 
EpBtein,"^  Langerhans/**'  van  der  Weijde,^**'  Schaffer,****  Oppler,**' 
Starck,^*'"  and  others  have  all  interested  themselves  in  t!ie  application  of 
gastrodiaphany  and  published  their  results.  Before  referring  to  their  con- 
clusions, we  wish  first  to  describe  in  a  few  words  the  technique  of  the 
procedure. 


**  M.  Ernhorn,  New  York  Medical  Jouninl,  Noveinlxrr,  1889,  and  Berliner  kllnische 

Wochenschrift,  1892,  No.  5L 
^  Heryng  and  Keiehniann,  Thfrap.  Monatshefte,  MarB,  1802. 
•"Renvers,  Verein  fttr  innerc  Medicin,  4  April,  1892. 
wPariser,  Berliner  klimeche  Wochentichrift,  1802,  No.  32. 
•*  Kuttner  and  Jat'obaohn,  BerlintT  klinische  Wodienachrift,  1993,  No.  30. 
"♦MartiiiRt  OeHellwliftft  deiit-srhor  Na turforacher  und  Acrzte  in  Wien,  IH94;  Cen 

tralblatt  fOr  innere  Median,  1895,  No.  49. 
•»Meltring,  Zeitarhrift  fiir  klinist-he  Medidn,  1895,  Bd.  27»  Heft  3  u.  4. 
■*8chwartst,  Beildlge  E^ir  kljniscben  C*hirurf?io.  IS»5,  Bd.   14,  Heft  3. 
••Meinert,  Centralb!att  f«r  innere  Medicin,  1895,  No.  44;   1800,  No.  12  u.  13. 
t*'KeIling,  Vulkmann's  Samnilunji?  kliiiirtt-her  VortrJIge,  1896,  N.  F.  No.  44. 
»MEpfltein,  Jahrhuch  ftir  KinderheJIkimde,  1806,  Bd.  41,  N.  F.  Ilt'ft  3  u.  4,  S,  .128 
'*«  LangerhanJi,  Wiener  inedlein.  Blrittcr.  1805,  No.  45. 

'"van  der  Weijde,  Nederl.  Tijdschrift  voor  Geneeakunde,  1896,  De«l  II,  No.  12, 
"'•Sehtlffer,  Inaug.-Disa..  B<jnn»  189(i 

»*Oppler,  Arehivfllr  VerdftuungskrJinkheiten,  1807,  Bd,  3,  S,  334. 
•"Stftrck,  Volkraann's  Sammlung  klin.  VortrUge,  1808,  N.  F.  217- 
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Before  beginning  transillumination,  it  is  absolutely  necessary  tbat  the 
^omach  contain  no  food»  fur  otlierwise  no  picture  cnn  be  produced.  Trans- 
illumination may  therefore  be  practised  on  a  fasting  stonmch,  or,  wliich  is 
pieferable,  at  other  times  after  vigonrons  lavage  of  that  organ.  It  ie  also 
recommended  that  the  inteetinee  and  bladder  be  emptied  before  proceeding 
with  the  test. 


Einhont*8  Gastrodiaphane. 


Fig.  18. 


The  patient  then  drinks  one-half  to  one  litre  of  water,  or  that  quantity 
il  introduced  into  the  stomach  through  the  tube.  Kuttner  and  Jacobsohn 
anploy  a  tube  similar  to  tlie  device  proposed  by  Herj^ng  and  Reichmann, 
whidi  is  attached  to  the  upper  end  of  the  gastrodiaphane  (see  Fig.  186), 
10  permit  the  inflow  and  outflow  of  the  water;  transillumination  is  best 
rformed  while  the  patient  is  in  the  erect  position  and  in  aa  dark  a  room 
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as  possible,  although  it  may  be  done  in  the  daytime*  in  a  moderately  dark 
room,  provided  strong  lamps  are  employed.  After  tlie  test  has  l)een  com- 
pleted, the  water  may  again  be  removed  by  expre>?8ion  or  svphonage. 

Transillumination  of  the  empty  stomach  has  been  riglitly  abandoned 
by  tlie  majority  of  authors.  According  to  the  position  and  contents 
of  the  fitoniacb,  variously-shaped  pictures  are  obtained  by  transillumin- 
ation, in  wliich  the  curvatures  of  the  stomach  in  particular,  and  occa- 
sionally also  the  gastric  fundus,  are  completely  reproduced.  It  is  note- 
worthy, as  was  first  shown  by  llenvers,  and  confirmed  later  by  Kuttner, 
Kelling,  and  ilemcrt,  that  the  transverse  colon,  which  borders  on  the  stom- 
;ich,  is  to  a  greater  or  lesser  extent  also  transparent  to  this  light;  this  is 
represented  by  a  crescent-shaped  figure^  which  lies  at  the  lower  portion  of 
the  picture.  The  latter  is  obscured  by  the  overlying  hver,  or  by  tumours 
attached  to  the  anterior  abdominal  wall,  or,  finally,  by  intestinal  coils  von- 
taining  faecal  matter.  Shadows  are  furthermore  cast  by  the  abdominal  mus- 
culature and  the  superficial  veins  of  the  skin. 

ObsorvatioiiB  as  to  the  practical  utilisation  of  this  procedure  still  differ 
from  each  other  considerably.  P^inhora  attributes  to  it  great  practical 
iiriportance  and  employs  it  for  the  following  purposes: — 

1.  To  rapidly  rt^cognise  dilatation  of  tiie  stomach.  2.  To  positively 
determine  the  presence  of  gastroptosis.  3.  To  detect  tumours  of  the  anterior 
wall  of  the  stomach  by  their  lack  of  translucency.  Kuttner  and  Jacob- 
sohn  agree  with  the  latter  conclusion,  but  they  do  not  regard  the  first-men- 
tioned two  conditions  to  be  proven  by  the  transilluminated  figure;  on  the 
other  hand,  they  attribute  another  diagnostic  advantage  to  the  picture  thus 
obtainett  namely,  that  the  transilluminated  figure  shows  respirator}^  move- 
ment in  gastrectasia,  which  is  not  seen  in  gastroptosis.  This  is  explained 
by  the  fact  tJiat  in  ectasia  the  fundus  of  the  stomach  lies  in  close  contact 
with  the  diaphragm,  which  is  not  true  in  gastroptosis.  This  statement  was 
contradicted  on  suitable  grounds  by  Meltzing,  Langerhans,  and  Kelling, 
whose  views,  on  the  whole,  agree  with  mine.  Perhaps  the  phenomenon  of 
Kuttner-Jacobsohn  holds  true  for  complete  gastroptosis,  although  the  exist- 
ence of  that  condition  may  be  also  determined  by  simpler  methods,  as  for 
example,  hy  inflation  with  air.  Moreover,  this  method  is  of  no  value  in 
determining  the  difference  between  gastroptosis  and  ectasia  as  we  regard 
them  in  modem  timea,  for  these  two  anomalies  presejit  no  contrasts. 
We  agriM?  wholly  with  Kelling^^'  when  he  states  that  it  is  as  incorrect 


•  In  my  earperience,  a  dark  room  i»  not  necetsary;  in  order  to  screen  ii|piinjitj 
too  strong  tun*  or  lamp-light,  a  socuDcd  Spamah  wall  [Bcr««n]  may  suffice^  or 
•imilAT  cotitri>*anc«». 
^^  KtlVmg,  Lc,  S.  503. 
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a«k  whetlier  gastroptosis  or  ectasia  exists,  as  it  is  to  ask  whether  gastro- 
or  cancer  is  present* 
No   especial   advantage   can   be  conceded   to   transillumination,   even 

thoQgh  vre  acknowledge  the  value   which   is   attributed   to   it   by   several 

iQthorB.     It  was  possible  to  estjiblish  the  diagnosis 

of  gastroptosis  with  certainty    long    bef^.>n'    Uie 

gaistrodiaphanoecope     was     discovered.     Likewise 

transillumination  of  the  stomach  can  protect  ut^ 

as  little  against  eri-or  in  the  diagnogis  of  ectasia 

as  any  other  physical  metliod,  for  it  is  unable  tu 

eiprvss  the   state  of  the  dynamic  power  of  tlie 

stomach.     Inasmuch  as  this  condition  can  be  de- 
termined with  certainty  by  exploration  with  the 

stomach-tube,  I  cannot  see  what  advantage  is  of- 
fered by  the  gastrodiapbaue  over  tbe  earlier  and 

comparatiyely    simpler    methods.     Finally,    with 

ifference  to  the  diagnostic  value  of  tlie  diaphano- 

iCope  in  carcinoma  of  the  walls  of  the  «tomaeh, 
B  m  ttunoars  and  displacement  of  the  spleen  (Kell* 
HfaL  Kuttner)^  in  distinguishing  between  tuTooura 
HVilie  gall-bladder  and  the  pylorus,  as  well  as  in 

the    recognition    of    phantom    tumours     (Kutt- 

iier**')j  it  may  he  stated  that  this  method  phiys 

a  corroborative  role.     Taking  all  in  all,  the  high 

expectations     with    which     this     procedure    was 

originally  received  have  not  been  fulfilled,  and  it 

is  unneceasaiy%  at  least  for  the  jmrjioses  of  daily 

practice.     The    specialist,    on    the    other    hand, 

who^e  function  it  is  to  try  all  of  the  available 

methods  in  doubtful  eases,  may  occasionally  have 

use  for  transillumination. 


L2.  Gasirosropy. 
Gastroscopy  has  hitherto  been  found  of  only 
^t  practical  use,  but  it  might  undoubtedly  play 
inifMrtant  a  role  in  the  future,  provided  it  is 
ttmpliiied,  as  cystoscopy  has  done  in  the  diagnosis  of  diseases  of  the  bladder. 


Fig.  10.— Leiter's  QoB- 
troacope. 


The  first  gastroscope,  that  conatructed  hy  Leiter  in  Vienna  (see  Fig,  10) »  con- 
ibts  of  A  metal  tube  R,  57  centimetres  long  and  10  millimetres  wide,  which  is  bent 
at  one  end  into  an  obtiiwp  anffle:  it  is*  Biipplied  at  one  end  with  a  conical-ahaped  and 


»•!*,  Kuttjier,  Berliner  klin.  Wocheneehrift,  1896,  No.  38. 
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alightly'roiinded  cap  C,  which  contains  a  window  of  rock-ciyatal  plate  F  for  the 
transmissiou  of  the  rays  of  light  from  the  lamp  La.  The  condut'ting  wires  end  at 
the  ocular  end  of  the  iufltruinent,  in  the  batterj'  screws  he.  The  contact  contrivance 
C  serves  \o  open  and  eloae  the  inHtrumenfc.  The  optical  appliance  \n  so  arranged 
that  the  rays  of  light  of  the  illuminated  part  of  the  gtistric  mucous  membrane  are 
at  first  guided  to  the  prism  /',  which  lies  closest  tf>  the  source  of  light,  and  then  to 
two  objective  lenses  of  a  terrestrial  telescope,  wbich  lies  within  the  tube;  next  tJhey 
pass  the  priatn  P,  located  at  the  angle  of  the  tube^  enter  the  collecting  leuse  at  llm 
upper  jjortion  of  the  instrument,  which  reverscR  the  picture  and  at  the  winic  time 
projects  it  forward  so  tlmt  it  can  he  directly  ohHcrvcd  through  the  ocular  L,  Th© 
terrestrial  telescope  is  movable,  ho  that  it  ir^  possible  to  view  a  larger  surface  of  llie 
gastric  inucoTja  membrnne.  An  air-bulb  {(}*)  in  attached  to  the  apparatus,  by  means 
of  which  it  is  readily  possible  to  force  nir  into  the  stomach,  in  order  to  smooth  out 
its  folds.  The  air  can  lie  allowed  to  escape  from  the  Htomach  through  the  llttlo 
tube  r.  The  apparatus  is  also  furnished  with  an  afferent  and  -efferent  water-pipe, 
which  HuppUes  water  for  the  protection  of  the  gastric  mucous  membrane  agninst 
excessive  heat.  The  gastroscope  just  described  can  only  Ih;  eni[»loyed  to  view  the 
pylorus;  in  order  to  view  the  fundiiH  and  the  other  portions  of  the  ntomach,  a  second 
instrument  is  required,  which  differs  from  the  former  only  by  the  fact  that  the  win- 
dcrw  and  the  receiving  priftm  are  located  on  the  posterior  or  lower  aide  of  the  Ijeak. 

Oser  and  v.  ^Mikiilicz^**^  found  tliat  by  means  of  the  above-described 
apparatus,  under  favourable  eircurMfilances,  single  portions  of  the  nnicous 
membrane  of  the  stomach  may  be  iUnminated,  so  that  they  can  be  plainly 
visible  in  both  the  healthy  and  the  sick. 

V.  Mikulicz,  particularly,  was  able  to  report  a  number  of  cases  of 
cancer  of  the  stomach,  wliich  he  diagnosed  by  meang  of  the  gastroscope,  also 
tsvo  cases  of  gastric  ulcer,  which  yielded  decidedly  clear  pictures.  Of 
particular  interest  is  the  gastroscopic  symptom  discovered  by  v.  ^Mikulicz  in 
cancer  of  the  pylorus,  namely:  whereas  the  healthy  pylorus  appears  on 
gastrogcopic  c-xamination  as  a  rather  long  fissure,  or  a  triangular^  oval,  or 
crescent  opening,  whicli  is  always  surrounded  by  a  circle  of  thick  and  mark* 
€dly  red  folds  of  mneous  membrane,  v.  Mikulicz  found  that  in  gastric  cancer 
these  folds  were  either  altogether  obliterated,  or  that  only  very  superficial 
fold.*  exiFled. 

ITe  explains  this  appearance  by  the  fact  that  the  organ,  which  wa3 
previously  folded  and  movable,  became  converted  by  tlie  carcinomatous 
infiltration  into  a  rigid  tube.  v.  Mikulicz  also  observed  decided  vasomotor 
changes  in  the  region  of  the  pylorus,  consisting  of  anoemic,  hyperaemic,  and 
cyanotic  areas,  as  well  as  bluish-coloured  alterations  in  the  submucous  veins, 
which  are  likewise  referable  to  circulatory  changes  following  carcinomatous 
infiltration.   According  to  v.  Mikulicz,  conclusions  can  be  drawn  as  to  the 


**v.  Mikulicz,  Wiener  medicin.  Prcsse,  1881,  Xo.  45;   Wiener  medicin.  Wochen- 
Hcbrift,  1883,  No,  23  and  24. 


coastAiicj  of  thae  symptoms  and  their  diagnostic  significance  only  after  long 
observation. 

In  mure  recent  times  gaetroBcopic  examinations  have  again  been  r^ 
fiortcd  to,  eepeciaJly  by  Hosenheim*^°  and  Kelling."* 

RoMfnheim'B  gastrofloope  is  a  Btrong,  straight,  m&tallic  instrument,  68  eentj- 
IMtres  long  and  12  niilliinetres  wide,  which  eonaJata  of  three  tubes  which  slide  into 
tmth  other  (Fig,  20^  a,  6,  r.).  The  inner  tube  I  Fig.  e)  oontaina  th<»  optical  ap- 
pikntOM,  while  the  middle  one  (a)  which  ends  in  a  rubber  tip,  to  favour  introduc- 
tkm,  contains  at  L  a  little  incandeacent  Inrnp,  wliich  ia  covered  by  a  small  glass  win- 
dow. Above  this  opening  is  a  second  one,  B,  in  which,  after  the  optical  apparatus 
has  been  introduced^  the  priems  are  located  and  where  they  can  be  moved  about. 
The  tube  conveys  both  the  contact  wires  as  well  as  tubes  for  the  constant  current 
of  «mter  and  for  inflating  the  stdmat'h  with  air.  The  third  and  outermost  tube  (6) 
Is  drawn  orer  the  last-mentioned,  on  which  it  may  be  rotated.  It  ia  furnished  with 
a  ci^ntimetTe  scale  at  it«  upper  end  and  nn  opening  at  E  corresponding  to  that  at  B 
I  Fig.  20a),  which  is  intended,  by  rotatinff  to  180*,  to  cover  the  opening  containing 
the  prism  and  to  protect  Urn  latter  frnru  iH'iTip  *(Oih»^d  upom  introduction.  Tlif  eur- 
Ttnt  is  conducted  in  the  customary  mannir,  by  iiioans  of  contact  pieces  and  Hirsch- 
sunil's  cables.  Tlie  current  of  water  ia  conducted  by  means  of  an  irrigator,  which 
It  plapcd  on  a  suitable  stand.  The  source  of  light  le  the  accumulator  which  is  com- 
B|lJojed. 


Aceonling  to  Kosenheim  the  following  rules  must  be  observed  before 
the  application  of  the  gastroscope : — 

1.  Make  a  functional  test  of  the  stomach,  that  is,  determine  whether  the 
stomach  is  empty  in  tlie  morning.  If  go,  no  special  preparation  is  necessary; 
hut  if  stjigTiation  e^cists,  the  organ  must  be  thoroughly  washed  out  the  even- 
ing before  the  test,  Ko?enheiin,  as  a  rule,  introduces  a  50H:entimetre-long 
it^^phageal  tube  before  instituting  gastroscopy,  in  order  to  remove  any 
gastric  contents  whieh  might  he  present. 

2.  The  position,  form,  and  size  of  the  stomach  are  to  be  determined 
by  tbe  proper  methods,  especially  the  greater  curvature  and  the  position  of 
the  pylorus. 

3.  It  is  absolutely  necessary  to  determine  by  means  of  a  70-centimetre- 
long  hollow  steel  sound,  whether  the  passage  from  the  teeth  to  the  greater 
curvature  is  free  and  can  he  passed  without  difficulty  in  the  rocumhent  poa» 
ture.  An  insurmountable  obsitruction  is  not  rarely  found  at  the  diaphragm, 
doe  to  spasm  or  abdominal  curvature  of  the  oesophagus*  In  such  and  similar 
caaee^  gastroseopy  cannot  be  performed.  After  these  preparations,  the 
patient^  while  fasting,  is  examined  on  one  of  the  following  days.  The  gas- 
troicope  is  introduced  while  the  patient  is  on  an  operating  table,  with  his 

^Rosenheim,  Berliner  klin.  Wochenschrift,  1890,  No.  13-15. 

i^Kelling.   ArHiiv  fOr  Verdauungskrankheiten,  Bd.  2,  Heft  3   u.  4;    Mtinchener 
medicin.  VVochenschrift,  18»7,  No.  34,  u.  18ft8,  No.  49. 
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head  lowered  and  the  hips  ele rated.  It 
^s-ould  enUil  loo  long  a  discussion  to  de- 
scribe the  various  rules  and  precautions 
to  be  observed  in  performing  gastro- 
Bcopy,  and  even  then  the  skill  could 
not  be  developed  which  follows  personal 
practice  (it  is  better  to  practise  first  on 
tlie  cadaver).  It  is  possible,  by  means  of 
the  gastroscope,  to  view  only  the  pylorus 
or  the  pyloric  area,  and  perhaps  also  a 
segment  of  the  lesser  curvature  which 
borders  on  the  pylorus.  Portions  of  the 
greater  curvature,  the  posterior  wall,  the 
neighbourhood  of  the  cardia,  especially 
the  |X)rtion  which  borders  on  the  lesser 
curvature,  cannot  be  seen.  Finally,  a 
'^supplementary  gastroscope'^  without  the 
water-cooling  attachment  is  described  by 
Uosenheim,  which  is  much  thinner  than 
the  above-mentioned  apparatus  and  is 
therefore  more  easily  introduced.  It  pos- 
sesses, however,  the  disadvantage  of  be- 
ing heated  too  rapidly  through  the  con- 
tinuation of  the  current  for  tlie  electric 
lamp,  on  account  of  which  the  examina- 
tion can  be  continued  for  only  a  few  sec- 
onds. Hence  it  is  more  useful  for  gen- 
eral reconnoitering  than  for  the  accurate 
determination  of  a  questionable  gastric 
disease. 

Rosenheim  already  limited  the  appli- 
cation of  the  gastroscopc,  on  good 
grounds,  in  his  first  publication,  to  such 
cases  as  have  defied  hitherto  successful 
examinations  with  other  methods.  It 
was  his  chief  endeavour  to  employ  it  in 
establishing  the  early  diagnosis  of  can- 
cer of  the  Ftomaeh.  Gastrosoopy  was 
decidedly  advanced  by  the  instrument  of 
Kelling  (see  Fig.  21). 

The  cbiff  part  of  the  upparatiw  eon*i«t« 
of  a  jointe<l  tnl>^,  which,  from  its  bent  portion 
lo  its  head,  mfasiiref*  36  t'entimetres.  A  9in<x»th 
iind  undivided  metallic  tube  la  attached  to  the 
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}oml  ftt  its  bead,  the  objecl  of  which  is  to  permit  a  long  section  of  the  appa»tns  t«  be 
■ttlj  lotAted  and  moved  to  and  fro  betNveen  the  teeth  The  greatest  diameter  of  this 
lobe  0i|iuUa  14  millimetreA,  whioh  thiokneea  is  employed  in  its  entire  length. 

The  joints  are  smooth  2-centimetre-Iong  cylinders,  the  greatest  diameter  of 
niijeh  equals  13  millimetres;  the  walk  are  2  millimetrea  thick.  Each  joint  ia  fitted 
with  an  extension  to  the  right  and  to  the  left,  equalling  one- half  the  thickness  of 
the  iMmlls  of  the  tube,  which  connects  with  the  surface  of  the  preceding  joint.  These 
fxtanskMiB  are  so  fitted  to  the  joint-surface  by  moans  of  rivets  that  n  hinge  arrange* 
ment  ia  formed.  The  heads  of  the  rivets  are  filed  down  so  that  the  points  of  their 
inaertioa  are  perfectly  smooth  both  within  and  without.     The  extremities  of  the 

nfT 


Pig.  21. — Kel ling's  Gast rose  opt'. 

ftnnlM  ar«  filed  off  on  the  anterior  surface;  they  arc  filed  down  horizontally  on  the 
poateiior  surface,  ao  that  when  extended  the  joints  lock  with  each  other.  A  groove 
ia  filed  posteriorly  on  the  outer  side  of  the  joints,  along  which  a  wire  passes.  The 
wire  is  prevented  from  slipping  out  of  the  groove  by  a  little  bridge,  which  is  soldered 
to  each  joint.  The  whole  jointed  ttibe  is  encased  in  a  rubber  tube.  The  principle 
of  extoision  and  flexion  is  the  aame  as  in  the  hnmiin  finger;  imagine  the  same  aa 
hoUow,    The  extensor  tendon  is  represented  by  the  wire, 

The  wire  is  drawn  by  ft  lever  arrangement.     The  last  joint  ia  attached  at  a 
fixed  angle  to  a  tube  fitted  with  a  rounded  cap,  which  represents  the  beak  of  tha 
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instrument.  This  bfak  measurei*  al>out  10  centimetres  in  length  (see  Fig.  6).  The 
apparatue,  l>eiit  to  conform  witli  tho  body-ourvei*,  is  now  introduced  so  far  that  the 
angle  formt'ti  by  the  miion  of  tlic  beak  with  the  jointed  tube  liea  bcdow  the  cardia. 
The  apparatus  ia  now  Btraigbtt-ned  by  compreaeing  the  baivlk',  and  fixed  in  thiit 
]>o$)itioii  by  inaerting  a  peg.  The  cap  ia  then  found  to  r>oint  toward  the  anterior 
wall  of  the  stomach,  with  sufficient  room  to  permit  free  movement. 

The  beaib  consists  of  two  outer  tubes.  The  first  one,  wbieb  is  attached  to  the 
last  joint  by  means  of  two  hingt'^s,  extends  about  3 ',4  centimelres  from  the  angle 
of  the  instnimetit.  A  second  tube  is  attached  to  this,  which  cjontnins  the  prism  and 
the  incandeseeut  lamp.  This  tul>e  can  l>e  rotntf»d,  while  the  former  is  naturally 
fixed.  In  order  that  the  tiil>e  carrying  the  prism  tiiid  the  im*andost'ent  lamp  ciwi 
be  easily  rotated  from  without,  it  is  screwed  to  an  inner  tu!>e,  TTie  latter  ejct^nds 
throughout  the  eJitire  beuk.  After  the  apparatus  has  been  rigidly  fixed  in  the 
correct  angle*  a  solid  meUilhc  tube  ia  inserted  into  the  jointed  tube  (see  Fig.  21a). 
This  tube  reaches  to  the  angle  of  the  original  tube.  It  is  rounded,  and  is  inserted 
by  means  of  two  niches  in  a  c^'linder  which  is  situated  at  the  angle,  and  whidi 
carries  a  cogwheel  on  the  other  side.  The  teeth  of  this  wheel  lit  into  those  of  the 
tube  of  the  beak.  The  tube,  which  can  be  rotated  within  the  l>cak,  is  firmly  at- 
tached to  the  very  lowest  portion  of  the  beak,  which  curries  the  prism  and  the  in- 
candeaecnt  lamp. 

The  stomach  is  inflated  by  means  of  a  stojupek  to  which  a  double  bi»lb  Is 
attached.  The  air  travels  through  the  whole  ap|)arulus,  passes  the  ineundescent 
lamp,  and  escapes  into  the  stomach  at  the  tip  of  the  beak.  This  tip  is  furnished 
witli  a  small  val\e,  which  prevents  the  entrance  of  muctis  and  water  into  the 
apimratuH.  A  rotaiy  disk  is  situated  at  the  mouthpiece,  to  which  a  knob  is 
fastened.  Tliis  knob  tnarks  the  position  of  the  ocular  prism.  The  tube  ia  always 
introduced  in  such  a  manner  that  the  knob  lies  in  the  same  plane  as  the  prism. 
When  the  tube  is  rotated,  the  prism  and  the  knoh  eunfomi  to  each  other  in  move- 
ment, and  we  are  thus  able  at  nil  times  t«  know  the  position  of  the  prism  in  the 
stomach  (Fig,  21p).  The  incandescent  bini[i  is  u  so-called  cold  lamp,  which  can  be 
kept  illuminated  as  long  as  desired.  T}»e  refraction  of  the  light  and  the  optical 
apparatus  are  very  ingeniously  constructed.  It  is,  however,  impossible  here  to  enter 
into  a  detailed  discussion  of  this  subject,  and  therefore  1  refer  the  reader  to 
Kelling's  works. 


According  to  Kellin^,  tliie  apparatua  is  introduced  with  preat  eaae. 
Nevertheless,  its  manipuliition  requires  skilful  technique  and  familiarity 
with  tlie  large  number  of  uieelumical  details,  practice  on  the  cadaver  and 
on  dogs  on  whom  02sophagotomy  hag  been  perfonned ;  accordingly,  gastro- 
scopy  represents  to  a  cejiain  extent  a  specijilty  in  itself.  To  these  objections 
must  be  added  those  offered  by  the  laity  to  uncomfortable  methods  of  exam- 
ination. Objections  are  still  met  with  occasionally  even  to  the  passing  of 
the  simple  stomach-hibe.  Finally,  another  great  difficulty  is  found  in  the 
fact  that  this  method  is  naturally  not  available  in  those  cases  in  which  we  are 
most  in.  need  of  it,  namely,  in  establishing  an  early  diagnoigis  of  cancer  of 
the  stomach.  For  in  my  wide  experience  on  this  subject,  patients  rarely 
come  under  medical  observation  during  the  stage  when  an  early  diagnosis  is 
to  be  made,  for  the  simple  reason  that  the  patients  have  no  complaints  what- 
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at  that  time.  However,  even  though  slight  syraptoras  exist,  it  is  hardly 
probable  that  a  patient  will  fortliwith  submit  himself  to  a  gastropoecopic 
examinaticiii  because  be  is  subject  to  a  feeling  of  slight  pressure,  eructation, 
or  loss  of  appetite.  It  remains,  then,  for  the  instrument  to  be  employed  in 
other  doubtful  coses  (ulcer  or  cancer,  hypeilropliic  pyloric  stenoses,  vague 
ncurofieg),  In  this  respect,  Kelling  has  contributed  a  series  of  line  obser- 
rations  and  favourable  operative  results  on  these  cases,  which  are  imdoubt- 


Appendix. 

Applicalion  of  tlie  Rbntgen  Rays  in  the  Diasnosit  of  Diseases  of  the 

Stomach. 

Tlie  epocli-making  discover}'  of  Kontgen,  the  importance  of  which  to 
forgery  and  certain  branches  of  internal  medicine  (heart,  hlood-vessels, 
limgs,  gout,  etc.)  cannot  be  denied,  has  also  attracted  the  attention  of  the 
investigators  to  its  employment  in  diseases  of  the  abdominal  organs.  The 
Roiitgeii  rays  are  undoubtedly  also  of  great  use  aceasionally  in  this  respect, 
especiaUy  when  metallic  foreign  bodies  have  been  swallowed,  which  can  thus 
be  ioeated  with  great  certainty.  Pean^**  and  Kaw*^^  were  thus  able  to  locate 
coma  which  had  been  swallowed  and  had  lodged  in  the  cervical  portions  of 
the  cKophagns.  White"*  was  able,  on  the  evidence  of  a  skiagram,  to  remove 
by  operation  a  small  metallic  star  from  the  stomach.  Miller  and  Reid'^* 
[iOBXld  a  swalloweil  dental  set,  containing  six  teeth,  at  the  level  of  the  sixth 

seventh  intercostal  spaces.  Prich*^*  obtained  a  photograph  of  a  boy 
who  had  swallowed  a  so-called  bread-mark  (thin,  enin-like  piece  of  tin). 
By  means  of  the  iluoroscope  one  was  able  to  observe  the  descent  of  the  for- 
eign body  in  the  intestines  from  day  to  day. 

The  attempt  has  also  been  frer]«ently  made  to  make  the  size  and  posi- 
tioa  of  the  stomach  and  intestines  visible;  this  was  done  either  by  inflation 
(Hoaeofeld,  Bade),  or  by  introducing  substances  which  cast  shadows  when 
exposed  to  the  IJontgen  rays,  especially  by  the  siispension  of  bismuth  (W. 
Becher),  and  finally  also,  according  to  Wogele/"  by  introducing  a  metal 
spiral  into  the  stomach.  The  fir?t-mention€^d  method  has  hitherto  only  suc- 
ceeded in  producing  vaguely-defined  pictures  of  the  position  of  the  stomach, 


«"R/4W.  BritUh  Medical  Joiirnal.  1806.  P.  1678. 

'*'  V\-hiie.  Univ.  Med.  Mapiz,.  Bd.  8.  S.  9. 

"* Miller  nnd    R«»id.  qiintt»d   by    Ltny-Dnni,    D«'ut*i(*liP   mcdiciniiiche   Wochenschrift, 

1897.  So.  8. 
"«PAch,  Mttnchoner  mcdicini^plic  W«H'l]<>nBehrifl,  lH97t  No.  8. 
^"Wegele,  Deutsche  tnedicinisehe  Wochenschrift,  ISM,  No.  18. 
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but  E.  Lindemann"*  has  succeeded  in  obtaining  excellent  skiagramis  by 
means  of  the  last  method,  and  there  cim  be  no  doubt  but  that  it  is  possible 
in  this  manner  .to  determine  at  least  the  greater  cnrviiture,  and  probably  also 
the  fundus,  Strauss,"*  and,  independently  of  him,  Ijevy-Dom  and  my- 
self/-*^ proposed  a  procedure  in  which  capsules  tilled  with  tnetallic  bismuth 
are  swallowed,  in  order  to  locate  the  greater  curvature.  In  this  manner  the 
movements  of  the  capsule  can  also  be  ob&erved  on  the  fluorescent  screen^ 
thus  revealing  the  motor-activity  of  the  stomach.  Similar  experiments  with 
bismuth  liad  already  been  previouBJy  performed  on  animals  by  Balthasard 
and  Roux. 

Xone  of  these  methods  has  obtained  a  secure  foothold  in  practice, 
obvionsly  because  their  usefulness  bears  no  proportion  to  the  complicated 
and  expensive  apparatus  which  is  needed. 

The  diagnosis  of  gastric  and  intestinal  tumours  by  means  of  theBontgen 
rays  has  heretofore  been  practically  negative;  and  tlie  prospects  of  more 
favourable  results  with  the  improvement  of  the  technique  are  also  very  poor. 
Poch*-^  claims  to  have  isolated  single  intestinal  coils  from  each  other,  and 
Indeed  even  to  have  seen  the  valvular  folds,  which,  on  the  other  hand,  is 
dotibted  by  Wullstcin.'=- 

[In  April,  1905^  Dr.  F.  L,  Fcldstein  made  some  skiagrams  for  me  in 
a  case  of  a  woman,  sixty-one  years  of  age,  which  showed  very  well  the  size, 
form,  poBiiion,  and  motor  function  of  a  dropped  stomach.  In  the  last 
few  years  reports  on  the  use  of  Kontgen  rays  in  the  diagnosis  of  diseas<^ 
of  the  stomach  have  become  more  frequent  and  they  seem  to  show  that 
the  x-rays  are  not  to  be  neglected  in  the  arm  amen  tary  of  the  methods  for 
diagnosis  in  the  gastro-enteric  affections.  Besides  the  well-known  experi- 
ments of  Cannon*^^  and  Touscy/**  it  was  Ricder,^"  in  Miinchen,  and  G.  E. 
Pfahler,"'  of  Philadelphia,  who  in  the  couree  of  their  studies  made  beauti- 
ful and  most  instructive  skiagrams  for  demnnstration  of  position,  size, 
fomu  and  motility  of  the  stomach  and  intestines.  It  is  a  great  pleasure 
to  me  to  express  my  thanks  to  my  friend.  Dr.  Pfahler,  for  his  kindness 
in  furnishing  me  the  four  photographs  which  are  published  in  this  book 
for  the  first  time.     (See  Plates  IT,  III,  IV,  V,)] 


Lindemann,  Deut«rhp  rne<!ieinjsclie  Wocbenaehrift,  1897,  No.  17, 

Strauaa,  Dputwhe  modJcinisrbe  Wrw^hensebrift,  1896,  No,  24,  Vereinftbei lage. 

Boas  and  Levy-Dorn,  Zxir  Diagnostik  von  Magen-  und  Darmkrankheiten  mittcll 

Rontppnstrahlen,  l>eutHche  mediciniache  Wochenachrift,  1898,  No.  2. 
P^ch,  I.e. 

Wullstein,  Berliner  klinische  Wochenschrift,  1857»  No.  16. 
Cannon^  JournnI  of  the  American  Medical  Aaaoeiation.  Mareh  21,  1P03. 
TouHey,  New  York  Medieal  Journal,  ^fay  21,  1004. 
Rieder,  Fnrt^chritt*»  auf  dem  f!ebi(?te  der  Rontgenstrahlen,  Fcbnmry  14,  1905, 
Pfahler,  Tlie  Archives  of  Physiological  Therapy,  Boston,  July,  1005. 


A  tji-»-  "i  ^.*-uoptosis.  Exnmineil  in  tin*  prone  posiliuii,  just  jiftiT  talking 
An  omioc  uf  bismuth  Hiibtntrnte  mid  a  pint  of  milk.  Notice  u  cent  on  mnbilk-iia; 
Ib^  •.uiniiK-li  lyinjf  i»  '«  Vfrticiil  powition,  entinMy  to  the  left  of  the  inedtiin  line, 
and  tbr  fcM»d  jii«t  lM^«>nniti^  ti»  pM^ft  lhron;/h  the  pylorus,  Thr  ligtit  aren  at  the 
HglUt  ftidi'  af  Ihe  ahdomtTJ  intlirat*"^  the  cir<nini  ami  the  asL-eiidiiig  rolon. 

(Sorviw  nf  Dr.  \V.  K.  Ashtori.     Skiagruiu  by  Dr.  (i.  K,  Pfahler. 


Snnif  (»ntii'nt  r'XftiiiirnMl  in  the  stnmling  |»ositioii,  just  nfU^r  tiiktng  thr  fcH»cl. 
Shallow  of  tlie  wnt  on  ttu*  umbilicuri,  TIjo  jttoniiu'b  has  now  fjiHen  «>titirely 
bridw  llu'  iirnbllicnl  lint?.  Nottt-r  the  empty  ♦Jpsrinuimp  cnlnii  just  to  lh<'  I«'fl  of 
thf  *tonuif'lK  Th**  n<'jjr5'tivi»  &Iio\vh  th*«  «siM»riilitijf  f.^okm  empty.  t«Ki,  luit  it  is  not 
ffpHMliitTfii  in  tIio  |irint, 

(SiTtfrr  of  Hi    U     r:    \>htnn.     Skiaj^Tani  In  I)i,  (;.  K.  Tfaliler.) 


PLATE  IV 


Ktttti**  patient  psntniru'd  in  tlu'  »tun«liiitf  (Kwition  >?ix  hours  after  tukjn|i  the 

lutli  foo<l.     Half  of  tlu-  lnni\  in  Htill  rtnnniuin;^  in  t\w  Htmntu'li.  indicating 

lyetl   motility.     The  reinaiii<kr  of  the  fcK»tl   is  wattoml   thmugU  th«  snmll 

itlni*^  (Srntci*  jit  Dr.  W\  K.  A^shton,     Skiagniin  by  Dn  G.  H.  Pfaliler.) 


SnniH  pnlir-nt  «'\rt»nineil  ivvpnty-four  Jioiirs  n  fti'i  hiking;  tUo  bjsmittli  ftuni 
\\ovii»  thi*  foo<l  in  the  oii't'iim.  Nuticc  tUv  {Mmstrirtinii  in  Uip  loniT  pfvrtjnii  of  tlip 
fttuMlow  whi(*h  indicates  tlie  ilp<i-i*a»fal  viilvp,  A  iio^utive  imule  in  thirty  six  to 
fi>rty-«ight  hour*  will  usual ly  show  the  fiiod  in  the  tinnsverse  colon.  In  this 
our  11  ti<>j;attve  tniitl**  forty-etght  hours  nfivr  t^kin;*  food  showed  only  a  »mnll 
portion  of  tlic*  foo<1  reiiminiii^  in  the  rectum,  the  balnncc  haviiijj  been  pasi*t*d 
by  bowels.  {Service  of  Dr,  \V.  K.  Ash  ton.     Skiagrjini  by  Dr.  ii.  E.  Pfahlor.) 
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Photography  of  the  Stomach, 
Repeated  attempts  have  been  made  in  recent  times,  at  first  by  R.  Kutt- 
ner/*^  next  by  Lange  and  Meltzing,"®  and  more  recently  by  Bial,"®  to  pho- 
tograph the  interior  of  the  stomach.  Kelling^*^  attempted  also  to  photo- 
graph the  oesophagus  of  animals  and  human  beings,  and  succeeded  in 
obtaining  some  interesting  'results.  None  of  these  attempts  have  as  yet 
been  followed  by  any  practical  results. 


»«R.  Kuttner,  Deutsche  medicinische  Wochenschrift,  1891,  No.  48. 
•"Lange  and  Meltzing,  MOnchener  medicinische  Wochenschrift,  1898,  No.  60. 
>"Bia].  Centralblatt  fOr  die  medicinischen  Wissenschaften,  1899,  No.  7. 
i»KeIIing,  Archiv  fttr  Verdauungskrankheiten,  1898,  Bd.  3,  Heft  3. 


CHAPTER  V. 
Methods  of  Chemical  Examination. 


EicaminatLon  of  Mixed  Saliva. 

In  examining  iho  saliva  we  must  take  into  consideration  its  quantity, 
reaction,  condition  of  its  ferment,  and  the  presence  of  abnorinai  t'onstituente. 

The  quantity  of  the  saliva^  wliieh  varies  even  under  normal  conditions, 
may  be  abnurmall}'  large  or  very  small.  The  ealiva  is  markedly  increased 
in  amount  (tsDllection  of  water  iu  the  mouth)  in  not  a  small  number  of 
stomach-diseases,  this  B}TDptoni  being  obviously  reflex  in  nature.  It  can, 
however,  be  of  no  practical  diagnostic  use,  for  it  may  be  met  with  in  a  large 
variety  of  diseases.  Some  diseases,  on  the  other  hand,  are  accompanied  by 
a  more  or  less  marked  disappearance  of  the  salivary  secretion.  This  is  the 
case  most  fre(|nently  in  gastric  cancer  and  in  catarrhal  diseases  of  the 
mucous  membrane  of  the  stomach. 

The  two  anomalies  of  sub-  or  super-secretion  of  the  sa!iva  are  both 
found  in  the  varied  forms  of  neiTons  dyspepsia  and  entero|)athic  conditiong. 

The  reaeiiofi  of  the  saliva,  as  has  been  previously  stated,  is  alkaline;  its 
degree  of  alkalinity,  however,  fluctuates  within  wide  limits.  No  diagnostic 
significance  can  be  attributed  to  this  phenomenon. 

I  have  repeatedly  obsflned  an  acid  saliva,  pspoctalty  in  Iwatericai  woTneo;  this 
finding  was  so  variable  in  cases  of  organic  gastric  disRUiiie  tli«t  it  vvws  impossible  for 
me  to  desi|nii»ite  any  distinct  type*  LTk-rititT  found  the  saliva  conatantly  acid  in 
five  cases  of  gawtric  cuncer,  while  Freridis  made  a  similar  observation  in  »ix  c&ae9 
tjf  ul'-enitiag  gastric  cancer.  Acid  saliva  was  also  found  by  Sticker*  in  two  eai?*^  of 
cancer  of  the  stomach;  C\  Ililbner,  on  the  other  hand,  is  of  the  opinion  that  this 
condition  of  the  saliva  is  not  the  nde.  In  »ix  canes  which  were  thereujjon  examined 
by  me,  I  also  noten;!  an  alkaline  reaction  in  some  and  an  acid  react  ion  in  others. 
The  previous  (Kwitive  results  may  probably  be  accounted  for  by  lack  of  oral  clean- 
liness, which  is  absolutely  necesaary,  In  Sticker's  two  eases  the  reaction  \va»  due 
to  lactic  acid. 

The  ferment  of  the  saliva  in  diseased  conditions  has  hitherto  received 
but  little  attention.  It  is  therefore  impossible  to  answer  with  certaint}^  the 
question  whether  cases  accompanied  by  dieappeanince  or  diminution  of  the 
amount  of  ptyaline  really  exist,  w^hich,  analogous  to  secretory  insufficiency 
of  other  glands,  miglit  be  expected. 


'G.  Sticker,  Die  Bedeutung  des  Nfundspeichek  in  physiologischen  und  pathologi?- 
clien  Zuatttnden,  Berlin,  1889,  S.  23. 
(128) 
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In  my  experience  on  this  subj^'t,  which  to  be  sure  is  limited,  I  feel 

snred  that  ptyaline  sei'retion  may  be  deficient  in  cliseaBes  of  the  stomach. 

leiiiperer*  incidentally  reported  a  case  in  which  tho  quantity  of  ptyaline 

ras  diret'ily  diminished*    Jawein^  also  found  a  diminution  of  the  ferment 

chronic  nephritis,  ascites,  scorbutus,  diabetes,  and  Addison's  disease.    I 

re  tbe  same  condition  existed  in  two  cases  in  which,  in  spite  of  the 

ite  iib?ence  of  hydrochloric  acid  in  the  gastric  contents,  large  qnan- 

of  amidulin  (soluble  starch,  which  turned  blue  upon  the  addition  of 

inline)  could  be  dcmonglrated  in  tlio  stomach  after  a  long  interval  of  time. 

[Eianiination  of  the  saliva  wa?  unfortunately  not  performed. 

On  the  other  hand,  the  ferment  seems,  on  the  whole,  to  be  fairly 
to  external  influences.  1  have  repeatedly  examined  the  activity  of 
flolj-tic  action  of  the  saliva  in  stomatitis,  pt^riodontitis,  alveolitis,  etc., 
[»nd  found  it  to  be  preserved.  Accurate  tests  for  sugar  may,  however,  show 
ions  from  normal.  The  great  demand  made  upon  the  glandular 
ity  in  ptyalism  probably  leads,  as  a  rule,  to  a  diminution  in  the  amount 
if  the  ptjaHne;  I  myself  have  nevertheless  noted  a  good  saccharificating 
inction  in  a  ciise  of  ptyalism,  although  no  quantitative  estimation  was 
lade.  It  follows,  therefore,  from  tho  above  discussion  that  it  is  important 
test  the  saliva  for  its  ferment.  It  is  especially  desirable  to  examine  tlie 
ilira  when  a  large  amount  of  dextrine  or  starch  is  preserved  in  a  gastric 
lice  free  of  hydr<ichloric  acid.  The  previous  thorough  cleansing  of  the 
Bionth  is  also  absolutely  necessary  in  tliis  case. 

QuaUiaiive  changes  of  the  saliva  were  frequently  reported  and  given 
much  consideration  by  earlier  physicians.  Wright,  and  with  him,  Wunder- 
lich  and  Oppoker,  still  assumed  the  existence  of  a  solid,  sweet,  bilious,. 
lumlent,  Btinking,  calcium-containing  saliva.  It  is  clear,  on  the  whole,  that 
increase  in  the  salivar%*  secretion  must  be  followed  by  a  diminution  of  its 
\m\\A  contents,  and  especially  of  its  organic  constituents.  L'H^ritier's  exam- 
inations of  the  saliva  in  chlorosis,  albuminuria,  pneumonia,  erysipelas,  and 
It'briie  inflammations  demonstrated  considerable  differences  in  comparison 
with  the  healthy  in  regard  to  the  presence  of  organic  suk^tances  and  salts. 
To  what  extent  these  findings  are  applicable  to  other  conditions,  and  espe- 
cially to  disturbances  of  the  digestive  organs,  cannot  yet  be  answered,  be- 
caofle  of  insufficient  investigation  on  the  f?uhjeet. 

This  may  also  he  said  of  the  presence  of  the  previously-mentioned  std- 
pknnfiinaies  in  the  saliva,  which  were  especially  noticed  in  the  matutinal 
Tomitus.  On  the  other  hand,  Fenwick*  found  only  a  small  amount  of  potas- 
ttum  sulpboeyanide^  or  ite  complete  absence,  in  gastric  carcinoma. 

•Klempercr,  Verhflnritungen  ilea  Kongr^as^a  fjir  innere  Mfsdicin,  1S80,  S.  276. 
Maweiiit  Wiener  medicinisclie  Wachf'nscHriftj  1802.  No,  15  n.  18. 
•Fenirick,  Med.-chir.  transaction,  1H82.  m,  55,  K.  110. 
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Rosenbach^  direct*  attention  to  eert'iin  coluiir-reactitjna  of  the  saliva  which  are 
sup])OHed  to  he  of  dia^ioatic  vtilue  in  certain  foriiK*  of  funetiomil  disturbances.  If 
an  excess  of  nitric  acid  ia  uddi^d  to  the  saliva,  a  canary-yellow  colour  k  produced, 
whereas  the  addition  of  alkalies  in  excess  calls  forth  a  brownish-yellow  or  orangc- 
euloured  tint.  By  gradually  adding  boiling  hydrochloric  acid  in  exeew),  one  obsen^ea 
a  rose  eolourtition  which,  under  certain  circumstances,  not  yet  exactly  understood, 
passes  int^  reddish  violet,  and  upon  the  addition  of  caustic  soda,  intu  dark  violet. 
Further  Ixjiliug  with  hydrochloric  acid  converts  the  coloured  substance  into  ft 
slightly  yellow  tint,  or  even  into  a  tuiturated  yellow;  and  the  adiUtion  of  an  exceaa 
of  caustic  soda  produces  a  dark  yellow,  but  never  the  above-nnentioned  brownish  or 
reddish  yellow. 

Jul,  Rosenthal,*  who  paid  considerable  attention  to  these  colour-reactions, 
found  that  the  rose-ooloured  reaction  cannot  be  obtained  in  normal  persons  without 
marked  irritation  {for  example,  after  smoking,  use  of  condiments,  injection  ol 
pilocarpine)  of  the  salivary  glands.  On  the  other  hand,  this  author  found  the 
colour-reaction  in  greatest  intensity  tn  carcinoma  of  the  stomach  and  in  marked 
nephritis. 


Ezamiiiatioii  of  tlie  Chemical  Functions  of  the  Stomach. 
I.  Without  the  Use  of  the  Tube. 

The  Voinitus. 

The  Yomitns  is  sometimes  of  vast  diagnostic  importance,  for  by  means 
of  it  a  previously  doubtful  i!ia^ogis  may  become  abi*o!utcly  clear,  although 
in  some  cases  it  is  of  little  value  for  that  purpose.  It  is,  however,  an  impor- 
tant symptom  in  all  cases,  and  fnmislics  an  opportunity  for  making  a  close 
investi^tion.  We  should  note  in  examining  the  vomitns,  as  in  the  case  of 
stomach-contents,  the  appearance,  quantity,  odour,  taste,  chemical  condition, 
microscopical  findings,  and  the  admixture  of  abnormal  constituents  which 
may  be  present.  Inasmuch  as  these  points  are  mostly  referred  to  in  detail 
in  the  Chapter  on  Examination  of  the  Stomach -contents,  it  remains  only  to 
discuss  here  the  sMuptomatic  significance  of  the  voniitus. 

First,  it  is  of  importance  to  determine  whether  the  vomitns  does  or  does 
not  contain  remnants  of  food. 

In  the  former  case  it  is  important  to  inquire  into  the  last  and  previons 
meals,  as  well  as  to  the  interval  of  time  which  has  elapsed  since  the  last 
meal;  for  thus  valuable  information  may  be  obtained  as  to  the  course  of 
digestion.  If,  for  example,  diHtinct  remnants  of  food  enttn  the  previous  days 
are  found  in  the  stomach-content.^,  it  is  highly  probable  that  a  mechanical 
obstruction  to  peristalsis  exists  (stenosis  of  the  pylora-^,  hour-glass  constric- 
tion, or  myasthenia,  etc.).     Intelligent  patienta  frequently  etate  that  the 


*  O.  Koaenbttch,  Centralblatt  f(ir  klinische  Mediein^  Iftfll.  No.  8. 
•Jul,  Rosenthal,  Borhner  klinische  Woclienaehrift,  1892,  No.  16, 
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TomitxiA  shows  the  presence  of  gas,  from  which,  in  conjuuction  with  the 
other  findings  of  the  examination,  the  diagnosis  of  severe  motor  insiiliiciency 
cm  bo  made,  even  without  exploration  with  the  tuhe.  The  quality  of  tlie 
Tomitiis  13  also  significant;  and  we  should  therefore  detenniiie  whuther  Uie 
food  is  digested,  partly  digested,  or  not  at  ail  digested,  whether  any  differ- 
aict  etxists  between  albumen  and  carbohydrate  digestion,  and  whether  large 
qtstntities  of  fat  or  fatty  acids  are  present.  If  the  ingesta  is  well  digested, 
the  Tomiting  is  probably  due  to  a  gastric  neurosis,  or  it  may  be  of  reflex, 
cerebral,  or  spinal  origin.  The  vomitus  may,  however,  also  consist  of  pure 
cbjine  in  organic  diseases  of  the  stomach,  as,  for  example,  in  the  beginning 
ftigee  ol  gastric  ulcer  and  in  catarrhal  gastritis.  Conclusions  cannot,  how* 
erer  be  drawn  as  to  the  state  of  the  digestion  because  of  the  presence  of 
iiifliifficieiitlj  digested  food  in  the  vomitiis^  for  large  quantities  of  mucus  may 
have  been  either  produced  or  swallowed  previous  to  the  vomiting  act,  and 
thus  interfered  with  digestion.  If  the  vomiting  is  not  preceded  by  nausea, 
we  may  find  in  the  quality  of  the  vomitus  a  criterion  for  anomalies  of 
digstion,  which  is  not  to  be  underrated.  In  that  event  the  presence  or  ab- 
•BDCe  of  mucus  and  saliva  will  account  for  that  phenomenon,  even  though 
we  must  be  cautious  in  arriving  at  such  a  conclusion.  If  the  vountus  shows 
DO  signs  of  digestion  whatever  (apepsia),  particularly  when  a  long  period 
of  time  (two  to  three  hours  after  a  small  and  four  to  five  hours  after  a 
large  meal)  intervenes  between  the  last  ingestion  of  food  and  the  time 
►  of  vomiting,  it  is  highly  probable  that  a  marked  disturbance  of  the  glandular 
apparatus  exists.  In  case  of  a  mixed  diet,  however,  it  is  not  always  so  simple 
to  determine  whether  actual  apepsia  exists.  A  few  nndigested  remnants  f>f 
mett  may,  for  example,  be  foimd  in  a  stomach  whose  chemical  activity  is 
satisfactory ;  only  the  presence  of  an  abnormally  large  quantity  of  meat  in 
fuch  cases  can  be  considered  indicative  of  apepsia.  The  vomitus  may  be 
mixed  with  abnormal  products,  consisting  chiefly  of  blood,  rarely  pus, 
mucus^  saliva,  6i7e,  intesiinai  juice,  or  intestinal  conienis,  partichs  of  tissue 
from  mucous  membrane  or  inmo^urs,  fcecal  maifriaJ,  segments  fff  parasitrs, 
etc, 

(a)  Blood. — Blood  contained  in  the  vomitug  does  not  always  originate 
in  the  stomach.  It  is  more  likely  to  arise  during  the  act  of  vomiting,  from 
the  CBSopbagns,  trachea,  pharynx,  or  oral  cavity.  One  should  therefore  be 
ctntiofis  in  designating  the  significance  of  such  hfemorrhages.  The  blood, 
as  &  rule,  undergoes  a  decided  change,  due  to  the  influence  of  the  vomited 
material,  although  occasionally  it  remains  fresh.  Conclusions  may  occasion- 
ally be  drawn  from  the  condition  of  the  blood  as  to  the  character  of  the 
Tomitus.  If  after  standing  several  hours  the  vomitus  still  shows  pure  blood 
and  the  microscope  demonstrates  the  presence  of  well-preserved  erythrocytes, 
a  piDQOimced  production  of  acid  in  the  stomach  is  out  of  the  question ;  and 
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vice  versa.  The  altered  hgemoglobm  undergooB  certain  colour-changes,  vary- 
ing from  dark  black  to  the  appearance  of  colfee-groimds  or  cocoa,  ciepend- 
iag  upon  tlic  character  of  the  vomitus  and  alt>o  upon  the  length  of  time  it 
is  mixed  with  the  stomacli-contents.  The  coffee-groimd  appearance,  pro- 
vided it  is  present  immediately  after  vomiting,  is  always  indicative  of  long- 
continued  sojourn  in  the  stomach.  Slight  haBmorrhages,  as  has  already  been 
noted  by  L.  Kuttner/  and  as  I  have  been  able  to  confirm  in  numerous  cases, 
alter  in  no  way  the  vomitiis  or  the  stomach -contents.  Hence  in  such  cases 
a  thorough  cliemical  and  microscopical  examination  is  necessary  (see  Chap- 
ter on  Exammation  of  Gastric  Contents). 

(b)  Pus. — A  more  or  less  large  amount  of  pus  is  mixed  with  the 
vomitus  in  rare  easels  (pliiegmonous  gastritis,  ulcerative  diphtheritic  car- 
cinoma, gastric  abscess,  etc.).  One  look  through  a  microscope  will  estab- 
lish the  diagnosis,  if  the  presence  of  pus  is  doubtful  macroscopically.  Tlie 
source  of  the  pus  can,  however,  by  no  means  be  determined  in  this  manner, 
for  it  may  come  from  the  air-passages,  the  pharynx,  or  the  nasopharj^nx ; 
likewise  it  may  originate  in  an  al>sces8  of  the  large  int4?stine,  which  led  lo 
adhesions  with  the  stomach  (gastrucolie  fistula) ;  then,  again,  it  may  arise  in 
a  suppurative  pancreatitis,  a  liver-abscess,  and,  finally,  in  tlie  small  intes- 
tines. For  further  consideration  of  this  subject  consult  Chapter  on  Exam- 
ination of  Gastric  Contents. 

(c)  Mucus  and  saliva  are  always  present  in  the  vomitus.  Large  quan- 
tities are  easily  recognised,  while  almormally  small  amounts  can  be  demon- 
strated by  means  hi  the  microscope  (see  below). 

(d)  Bile  is  likewise  not  rarely  present  in  the  vomitus.  It  can,  however, 
only  be  considered  of  diagnostic  significance  when  constantly  pre:t€ni  in 
large  amovnts  (see  below).  In  order  to  detect  bile  in  doubtful  cases,  it  is 
neceaeary  to  resort  to  the  biliary  pigment-test  (Graelin's  test),  as  well  as 
to  the  (after  removal  of  the  albumen  by  means  of  phosplior-tungstic  acid) 
Pettenkofer  test  for  biliary  acids,  or  by  demonstratiug  the  presence  of 
cholesterin. 

(e)  Fariicles  of  mucoiut  membranes  or  inmours  are  found  in  the 
vomitus  in  rare  cases,  microscopical  examination  of  which  may,  under  cer- 
tain eircumstaneea,  reveal  important  information.  For  fuTther  discussion 
of  tliis  topic  see  microscopy  of  the  gastric  contents. 

(/)  Facal  vomiting  may  be  detected  by  its  odour.  If  a  large  amoimt 
of  fffical  substances  is  present,  a  distilled  specimen  will  show  the  presence  of 
phenol,  indol,  and  skatol. 

(g)  Parasitcit. — Those  found  at  times  in  the  vomitus  include  ascarides, 
segments  of  taenia,  oxyuris  vermicularis,  anchylostomum   duodenale,  and 


''L.  Kuttner,  Berliner  kliniadie  Wuchenschrift,  1895,  No.  7  and  8. 
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tiichiiUB.  Hydatid  cysts  of  echinococcue  have  also  been  observed  after  rup- 
ture of  tlic  liver  into  Ihn  stomach.  Those  rarely  met  witli  are  maggots 
(Mcechede),  larvse  of  diptera  (Gerhardt),  and  fly  larvae  (Kudiemneister, 
Lublmski^  Senator,  and  otliers). 

If  the  vomitus  contains  no  food^  we  may  find  either  bbod,  saliva. 
mueas,  bile,  or  intestinal  juice.  The  vomiting  of  blood  occurs  in  ulcer, 
imder  certain  circumstances  also  in  cancer,  cirrhosis  of  the  liver,  varicose 
d^exieration  of  the  cBSophageal  and  tra^trie  veins,  congestion  of  the  liver, 
particularly  in  icterus,  or  also  in  cardiac  valvular  discaseg,  with  marked 
stasis  in  the  lesser  circulation.  The  most  profuse  haemorrhages  originate, 
as  a  rule,  in  the  stomach  or  in  the  duodenum ;  yet  the  interesting  statistics 
of  Quincke'  show  that  a  large  amount  of  blood  may  also  arise  in  ulcer  of 
the  cBSophttgus  (generally  near  the  cardia).  Ulcerating  cancer  of  the 
osiophagus  may  also  occasionally  account  f6r  a  considerable  amount  of  blood 
id  tiie  vomitus.  When  the  Idood  is  due  to  other  causes,  the  lungs,  liver,  ajid 
heart  must  also  be  examined.  Haemophilia,  which  was  the  cause  in  one  of  my 
ca^ea,  must  be  thought  of.  The  tliagnosis  of  rifnrioti.s  gastric  hicmorrhages 
can  only  be  made  when  disturbances  of  menstruation  actually  exist,  and  then 
Ottlj  with  great  caution.  [Rodman,**  in  his  excellent  oration  on  Gastric 
Hemorrhage,  mentions  post-operative  hicmorrhage,  hoMuorrhage  in  pur- 
pura hapmorrhagica,  bleeding  from  miliary  aneurism  of  the  aorta  and  other 
TfwelBy  and  in  leidcffmia,  typhoid,  yellow,  and  other  infectious  fevers,  and 

larioiia  kinds  of  traumatism.] 

* 
Many  physlciana  are  inclined  to  acwpt  slight  gastric  hfeinorrliag^  (one  to 
twio  teaspixnD fills  of  blood)  as  a  sure  Bign  nf  ulcer.  I  have  had  the  upjiortimity  of 
observing  miiny  case*  in  whieli,  even  though  distAirhtmces  of  digt^Htion  already 
i*tisl<i<d,  further  examination  revealed  absolutely  no  manifestation  of  ulcer.  We  may 
fealbe  how  unjustified  is  the  diagnoais  of  round  uleor  under  aucb  circumstancea, 
when  we  consider  the  easie  with  whieh  small  eapillaritjs  bleed  when  irritatini  by  a 
ttibp,  food,  or  forcible  pres^^uro.  and  that.  too.  without  any  ill  effect  upon  the  patient. 
A  stmiljfcr  obHervation  waa  mad*?  by  L.  Kuttncr/^  who  based  his  results  on  abundant 
materiaL  On  the  other  hand,  the  constant  presence  of  mmut«  qu.intities  of  blood 
mMt  oonfinn  a  doubtful  diagnosiit. 

The  vomiting  of  pure  saliva  is  a  frequent  symptom  in  chronic  catarrh 
of  the  phar\Tix,  which,  on  account  of  the  swallowed  saliva,  is  not  rarely 
followed  by  a  secondary  catarrh  of  the  stomach.  The  vomitus  in  this  case 
a  thin,  liquid  mass,  which  contains  but  a  email  amount  of  solid  substance 
whose  specific  gravity  varies  from  1004  to  inOT,  This  form  of  vomiting 
if  commonly  designated  as  the  vomitus  matutinus,  or  water-hrask.     Its 


•  Quincke,  Deutaches  Archiv  filr  kliniache  Medicin,  1873,  Rd.  24,  S.  72. 

•  (Rodman^  Philadelphia  M+xlieal  Journal,  June  D,  IDOO.] 

•  L  Kuttner*  Berliner  kliniache  Wochenschrift,  1805,  No,  7-9. 
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reaction  is  alkaline,  as  a  rule.  Character! stic  of  this  vomitus,  aside  from 
the  rpucin  reaction,  is  the  Burgundy-rud  colour  obtained  upon  the  addition  of 
a  dilute  solution  of  the  chloride  of  iron,  whicli  is  indicative  of  the  presence 
of  sulphocyanates. 

The  vomiting  of  mu^us,  provided  it  occurs  repeatedly,  signifies  an  ex- 
ifitent  chronic  pharyngitis  or  gastric  catarrh,  or  both.  Careful  inspectioa 
of  tlie  pharynx,  as  well  as  exploration  of  the  stomach  with  a  tube^  leaves 
no  doubt  as  to  the  diagnosis.  The  mucus  is  occasionally  mixed  with  blood 
and  bile,  and,  as  a  rule,  with  undigested  food-remDants.  Vomiting  of  pure 
mucus  speaks,  in  my  experience,  almost  surely  against  gastric  diJa- 
taiivn.  The  quantity  of  mucus  vomited  is  generally  very  slight — that  is, 
from  one  to  two  tablespoonf uls,  or  even  less. 

Vomiiing  of  bile  or  iniesHnal  juice  occurs  either  acute  (for  example, 
in  acute  gastritis,  peritonitis,  perityphlitis),  or  it  is  a  temporary  manifesta- 
tion of  various  chronic  gastro-enteric  diseases,  or  it  may  occur  as  a  reflex 
phenomenon  in  diseases  of  the  liver,  kidneys,  ovaries,  uterus,  and  in  tabes 
(gastric  crisis) ,  etc.  Of  diagnostic  importance  is  the  constant  occurrence  of 
hife  in  the  vomitus  or  in  the  stomack'Contents,  It  is  highly  probable,  then, 
that  its  presence  is  due  to  stenosis  of  the  descending  portion  or  the  horizontal 
inferior  portion  of  the  duodenum  or  the  commencement  of  the  jejunum 
(Leichtenstern,^^  Riegel,^*  Cahn/^  Hontgmann,^*  Hochhaus,'*  Boas,** 
Reiche,^^  Schiile,'*  Herz,"*  Wegele,-*'  and  Rewidzoff'*).  Bile  tends  always 
to  be  mixed  with  pancreatic  juice  provided  the  pancreas  is  intact,  so  that 
when  it  is  consfantlif  absent  in  a  bile-containing  vomitus,  disease  of  the  pan- 
creas or  displacement  of  the  duct  of  Wirsung  may  be  suspected  (Boas^*). 

Although  under  certain  cireiimBtances  careful  exam  in  at  ion  of  the  vomitus  will 
reveal  valuable  information,  vet  the  latter  miist  be  accepted  with  great  caution  m 
estimatinff  the  chrmical  functions  of  the  atotnach.     We  must  not  loae  sight  of  the 


"  Leichtenatem,  Verengerungeu,  Verschlieasungen  uiid  LfigcverUtiderungen  des 
Darmed.  v.  Zierasaen's  Handbiich  der  speaiellen  Pathologic  tmd  Therapie,  2 
Aufl.,  Bd.  7.  2,  S.  411  n.  413. 

"Riegel.  Zeitachrift  fQr  klmischc  Medicin.  1886,  Bd.  11,  Heft  2  m  3,  S-  167; 
DGutsche  niedieinisehe  Wot-henschTift,  1800,  No.  39. 

"  Cahn,  Berliner  kliniache  Woehenschrift,  1886,  No.  22. 

'•  IIonigniiiTin*  Berliner  klinische  Uochenaebrift,  1987,  No.  18. 

"HoehhinjH.  Rerlintr  klini*«che  Woehenscbrift,  ISfll,  No.  17. 

'*  Boflti,  IXeiityclu'  medif'iDiHfhe  Wooliensebriftt  1801,  No.  28. 

"  Retche,  Jahrbficber  der  llanibiirger  Krankenanstalten,  S.  180  tt.  f. 

"  SchOle^  Berliner  kliniaehe  Woehenscbrift,  18ft4,  No.  45. 

"Herz,  Deutsehe  medieini.^iche  Woehensehrift,  1806,  No.  23-24, 

*Wegele,  Mtirvehener  imHlichiisolie  Woohenacbriffc,  1R98,  No.  16. 

"  Kewidzoff,  Archiv  fUr  Verdauimgskrankheiten,  1S9H,  Bd,  4,  S.  369. 

"Boas,  i.e. 
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tluit  %^mitu9,  at  leoAt   when   due  to  gantric  diaeaae,  is   the  iDanifeatiition  of 
hemical  or  mechnnical  irritation  o/  the.  gastric  mucosa.     The  fact  that 
Totnitiug  ocscurs  is  Buificient  evidence  that  tcmporur>'  abnormal  changes  must  have 
^ymrkmaly  occurred  in  the  composition  of  the  stotuach-fontenta. 

H  Direct  Examitiaiion  of  ike  Gastric  Secretion. 

^La  On  account  of  the  inconveniences  associated  with  the  passage  of  a  tube, 
^PBerous  autiiors  have  tiescrihed  various  methods  by  means  of  which  the 
eocretion  of  the  mncons  membrane  can  be  examined  in  a  simple  manner, 
H  Tbe  same  have,  however,  not  been  approved  in  practice,  and  1  only  present 
Bibejn  here  in  order  to  he  complete. 

H  1.  Method  of   EdinfftrJ^ — This   author   reeammenda    the   swallowing  of   snmll 

BlpOQ^M  ooniprcsfled  into  a  gehitine  capsule,  which  are  attached  to  ailk  threads.     The 

^hftpcu1«  is  rapidt)r  disaolved,  and  after  the  spinge  has  heeome  saturated  with  gastric 

(RMntents  it  is  withdrawn  by  means  of  the  silk  thread.     ThtH  Tiiethod  han  the  disad- 

fiJitag«  that  as  the  sponge  is  pulled  out  it  absorbs  mucui*,  which  neutraliaea  the 

ffuXric  juic«. 

2.  Method    of    Spiitk.^* — The    latter    employn    ailk    threads    fastened    to    little 

glbbulcd  inflde  of  elder-marrow  (pith),  saturated  with  a  solution  of  Congo-red,  which 

■  turns  hlue  if  hydroclilorie  acid  ie  btnng  secreted.     This  method  is  only  of  value  when 

Hrraction   it  positive ;  a  negative  result  may  also  be  caused  by  the  Hub«equent  effeet 

■of  mucus,  saliva,  etc.     (See  Chapter  on  Detection  of  Hydrochloric  Acid.) 

B  3-   Method  of  Giinsburff,^ — (iQnzburg  makes  use  of  jxitaasiuni   iodide  wrapped 

Bis  wry  thin  rubber  tubing,  which  has  a  tendency  to  burst.     A  tablet  of  0.2  to  0.3 

'gnunme  of  potasAium  iodide  la  pushed  into  such  a  tube,  the  two  eniln  of  which  are 

dosed  by  folding  them  backward  until  they  meet  each  other.     The  ends  are  tied  in 

plaoe  by  mcnna  of  three  fibrine  threada^  which  have  been   previously  preserved  in 

ftleohol    and   thus   hardened.     A   package   prepared   in    Ihia   manner    aud    previously 

pbMwd  in  glycerine  is  forced  into  a  gelatine  eapuule  and  swallowed  one  boor  after  a 

tMt-lyreftkfast.     The  saliva  of   the   patient  ia   then  examined  every  fifteen  minutes 

with  the  fltarch-te«t  for  the  presence  of  potasaiuni  iodide. 

The  theory  of  this  method  eonH»st«  in  the  fact  that  the  time  required  for  the 
>pp«inince  of  the  iodine  reaction  depends*  upon  the  digestive  energj^,  the  latter  being 

tBwmired  by  the  time  required  for  the  fibrine  to  distwlve  or  swell.  The  objection!* 
to  this  ingenious  method  are  due  to  the  imfiossibility  of  determining  the  exact  sito 
of  the  dJ4t»o1ution  (stomach  or  intestinea),  ami  to  the  fact  of  the  presence  of  fer- 
mentation fields,  which  cause  a  total  or  partial  fiwelling  of  the  librine  threada,  and 
Ihoa  lead  to  a  simulation  of  the  nnmml  iottine  reaction.  Giinzburg's  method  was 
tested  by  Marfan.^  who  essentia lly  courirnied  the  rcsearehea  of  that  author.  Bilklin, 
working  In  my  laboratory,  on  the  contrary,  found  that  the  jiotassium  iodide  reaction 
may  be  delayed  in  cases  of  excellent  gastric  secretion,  thu«  caufiing  the  expectation 
of  hydrochloric  acid  insufficiency,  when  hydrochloric  acid  is,  aa  a  matter  of  fact, 
preMPnt  in   suHicient  amounts.     On   the  other  hand,  BUklin  was  not  able  to  sub- 


"Ediager,  Deiitschea  Archiv  ffVr  klinische  RIedicin.  ISSl,  Bd.  29. 
•*Spath,  MQnchener  niedicini«che  Wochenschrift.   1887,  No.  41, 
^Gflnxburg,  Deutsche  mediciniscbe  Wo<?henschrift,  1889,  No.  41. 
"Marfan,  Archives  gCn^ralefi  do  medecinc,  May,  1890. 
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stantiate  the  objection  nUHCil  by  Sahli-'  ugninBt  Oilnzburg's  mt4ho(l.  nmnely,  tlwit 
the  Jibrine  threads  swell  even  in  water  ao  that  thf.  pieaenct?  of  jwlasriiuiu  iodide  niHj 
be  demonstrated  a  lew  minutes  after  tho  packet  has  been  placed  in  that  iiquid. 

Sahli  elaborated  a  similar  method  even  before  Giinzburg,  whose  object,  how- 
ever, was  not  to  test  the  Iiydroehloric  acid  secretion,  but  to  seek  information  on  the 
whole  course  of  digeBtioo*  Tkia  method  u  as  follows:  A  pill  containing  0.2  gramnu^ 
potflsaium  iodide,  prepared  in  the  usual  way,  but  with  the  addition  of  a  little 
glycerine  (to  prevent  drying),  is  w^mpped  in  a  very  thin  (as  thin  as  tissue  paper) 
piece  of  Para  rubber  atout  the  si/e  of  a  silver  dollar;  it  is  so  wrapped  that  the 
free  edges  of  the  small  piece  of  rubber  can  be  twistefl  tightly  together  over  the  pill 
in  a  ]>ouchdike  manner.  It  is  then  placed  in  a  gelatine  capsule  and  awallowed. 
The  time  at  which  indidc  appears  in  the  saliva  is  noted.  Hennc^  employed  tliia 
method  in  a  series  of  interesting;  investigations  on  the  action  of  certain  therajteutic 
agents. 

4,  Afe^od  of  Kinhornr* — Two  silver  splierieal  capstiles  are  st)  lifted  together 
that  the  larger,  which  is  the  receptaclw,  surrounds  the  smaUer,  which  represents  the 
cover.  The  latter  is  fastened  to  a  thread,  which  is  swallowed  into  the  stomach  with 
this  small  apparatus  {1%  centimetre!*  king,  %  eentimi'tn^  wide)  attached;  as  soon 
as  the  lower  eapsule  finds  ground  on  which  to  rc«t,  the  cover  falls  off  by  its  own 
weight  and  permits  the  stomach-contents  to  enter  the  receptacle;  upon  withdrawal, 
the  cover  closes  the  opening  of  the  spherical  capsule  and  prevents  the  admixture  of 
nuicas  to  the  gaatrie  contents.  The  apparatus  has,  however*  not  proven  practicable, 
and  Einhorn  has  therefore  constructed  a  enuill  silver  bucket  which  is  employed  to 
scoop  the  stomach  contents,  in  order  to  examine  them  for  free  hydrochloric  acid  and 
the  renniu-ferment. 

5.  At  ft  hod  of  F.  Reach*" — A  mixture  of  an  io^lide  with  an  iodate  (barium 
iodide  and  bismuth  oxyiodate)  is  resorted  to  b^^  this  investigator  to  detect  fi*e 
hydrochloric  acid.  The  patient  swallows,  at  the  end  of  a  test-meal,  a  gelatine  cap- 
sule containing  <XtJ  graninic  of  a  mixture  of  barium  iodide  and  bismuth  oxyiodate 
in  the  prop<»rtion  of  I  to  2.  The  patient  is  then  requested  to  spit  from  time  to  time 
into  a  vessel.  It  renmius  then  only  to  test  for  iodide.  If  free  hydroHL'hloric  acid  i» 
absent,  the  iodine  reaction  Is  much  delayed  in  appearance;  whereas  in  superaeidity 
it  occurs  very  mpidly  (in  thirty  minutes).  The  iodine  reaction  may»  however,  be 
delayed  in  marked  motordisturbance,  even  though  the  secretion  of  hydrochloric  acid 
is  normal  or  increased.  It  follows,  therefore*  that  this  method  is  of  no  practical 
value  for  testing  the  secretion. 


a.  With  the  Use  of  a  Tube, 

Meihoih  for  Obtamimj  the  ,itomach -Contents. — The  stomacb-contentfi 
can  be  obtainetl  in  two  dilTerout  wavs ;  that  is,  it  can  he  nfipirated,  or  it  can 
be  expressed  by  exerting  pressure  upon  the  abdomen.  It  is  necessary,  for 
practical  piirposes,-  to  beeonie  aeqiiainted  with  Ijoth  methods,  for  occasion- 
ally one  may  be  supplemented  by  the  other. 


"Sahli.  Korrespondenzblatt  fUr  Schweizcr  Aerzte,  1891. 

«Henne,  Zeitschrift  fdr  klinische  Medicin,  1«9I,  Bd.  19.  Supph,  S.  286. 

"•Mux  Einhorn,  New  York  Afedical  Record,  July,  1890. 

■•F.  Reach,  Fortschritte  der  Medicin,  1898,  Bd.  10,  No,  19. 
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(a)  Aspiration  Method, — This  procedure  may  be  practised  by  means 
of  tlie  stomach-pump,  as  it  was  first  proposed  by  Kussmaul  and  frequently 
mcKiided  later.  It  is  subjected  to  many  dt!?advantagc'6  from  a  practical  poiiit 
oC  view*  These  include  tlie  fear  patients  feel  toward  tlie  application  of  an 
instnunent  (the  terra  "pumping  out  the  stomach/'  which  unfortunately  is 
6till  employed  in  medical  circles,  is  frctjuentiy  sufficient  to  frighten  a  pa- 
tient*) ;  the  instrument  usually  employed  is  alao  quite  complicated  and  is 
apart  with  difficulty,  while  its  component  portions  are  hard  to  clean. 
»o  means  least  in  importauce  is  the  dmigfr  uf  tearing  off  large  sections 
of  mucous  membrane^  which  is  known  to  have  occurred  on  application 
of  the  Btomach-pump  as  well  as  in  simple  expression  (v.  Leube,"*  Malbranc, 
T.  Ziemflsen,^'  Cramer,*'  Ebstein^*).  According  to  my  abundant  personal 
obeerration^j  this  accident  has  never  bad  any  untoward  eilect  upon  the  pa- 


Pig.  22- 


the  sections  of  injured  mucosa  being,  however,  in  these  cases  com- 
itively  small.  I  cannot  understand,  therefore,  how  FleLner*^  could  desig- 
this  most  harmleijs  occurrence  as  "malpractice,"  in  spite  of  the  fact 
th«t,  in  my  experience,  this  injury  cannot  always  be  avoided,  even  though 
caution  be  exercised. 


•  /  iPM^  fo  urgent  Iff  atti>ise,  on  the  ground^)  of  ewtensive  practical  cjuperience, 
ngoinsl  the  entployment  of  the  expression  *^*pumpinp  out  the  stomach"  which  has 
1KW  betfome  oh90lete.  The  extraordinary  imaginations  asHOciated  with  this  under^ 
taking  hov€  C09t  many  patients  one  or  more  sleepless  nifjhts,  Numeraiia  patients 
voold  be  willing  to  aubroit  to  an  examination  of  the  stonmch-contenta,  but  nt  no 
pric*  would  they  conBent  to  the  "pumping  out  of  the  stomach." 

"r.  I^ub^,  Deutsehes  Archiv  ffVr  kliniache  Medicin.  1878,  Bd.  \H,  S.  496. 

"v.  ZtemsAen.  Deutaelies  Arcliiv  fflr  kliniRche  ^Tedmn,  1872,  Bd.  10,  S.  66. 

•Crimer,  Miineboner  mpdieiniHche  Wo<:'hf'nachrift,  1891,  No.  52. 

•*Ebeteiii.  Berliner  klinisehe  WochenBchrift,  1895,  No.  4. 

**  Pleiner,  Lehrbucb  der  Kraiikheiten  der  Verdauungaorgane,  Stuttgart^  1S96. 
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Aspiration  mny  also  be  accomplished  by  moans  of  aspirator-flails  for 
whidi  tJie  I'otaiQ  apparatus  employed  for  aspiration  of  pleuritic  exudates 
eerves  as  a  model.  Such  apparatus  lias  been  largely  modified  to  suit  l\\v 
purposes  of  dia^jnostie  exajxiimition  of  tlie  stomach-contents.  A  useful 
aspirator  can  be  conatnicted  in  various  ways. 

Thus,  analogous  to  the  apparatus  recommended  by  Fiirbrin^er^'*  for 
removal  of  the  exudate  in  the  pleural  cavity,  one  may  employ  a  WulJfian 
flask,  or  a  glass  flask  whose  stopper  contains  two  perforations;  two  glass 
tubes  as  wide  as  possible  are  introduced  into  these  openings,  one  of  which 
connects  by  means  of  a  rubber  tube  with  the  stomach-tube,  while  the  other 


Fig.  123, 


is  joined  to  a  Potain  syringe  or  a  rubber  balloon,  which  exhausts  the  air. 
(Figs.  22  and  23.) 

Aspiration  hy  Means  of  an  Aspiraior'Bnlb.—^¥or  this  purpose  a  bulb 
in  the  form  of  a  pear  may  be  employed,  as  is  done  by  Ewald/^  which,  like 
the  one  supplied  to  a  Politzer  apparatus,  is  attached  to  the  stomach-tube  in 
a  suitable  manner.  In  this  case,  however,  the  bulb  must  be  emptied  after 
each  suction,  which  is  very  inconvenient. 

I  have  used  for  years  an  aspirator  (Fig.  24),  which  consists  of  a  strong 
nibber  bulb,  which  terminates  on  both  sides  in  equally  long  rubber  tubes. 


Tflr1>ring<^r,  Berliner  klinischi?  WochenHohrift,  1838,  No.  13.  S.  264. 
>^Ewald,  Klinilc  der  Vordauungakrankheiten,  18D3,  a  Aufloge,  S.  13. 
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The  app^Tfttas  is  connected  with  the  stomach-tube  by  means  of  a  connectiDg 
^iBB  tube.  The  tube  which  dot*s  Dot  connect  the  stomach-tube  with  the 
i0|itrator  ]ft  ako  supplied  with  a  clamp  (Q)^  which  closes  its  lumea.  Wheji 
the  clamp  is  opened  and  the  bulb  is  compressed,  it  is  relieved  of  its  air; 
if  DOW  the  clamp  is  cloeied,  the  8to  math -cod  tents  will  be  sucked  up  by  the 
bulb.  Upon  opening  the  clamp,  the  oontenta  of  the  bulb  can  be  expelled, 
by  compre^ioD^  through  the  tube  not  connected  with  the  storaach-tuhe, 
into  a  Tcaeel  which  is  held  beneath  it,  after  which  the  process  is  be|?un 

ioev  in  a  similar  manner.    The  apparatus,  inasmuch  as  it  consists  of  one 

piece,  can  be  thoroughly  cleaned.    After  many  years  of  use  I  can  strongly 

Tecomniend  it. 

[The  apparatus  which  1  use  for  aspiration  of  stomach-contents  is  a 

rer)'  simple  one  and  can  be  kept  absolutely  cleau^  as  the  stomach-contents 


FSg.  24,— The  Aspirator  of  Boas,  for  Reraovat  of  the  Stomach-eontenta. 
Bt  Balloon.     J5,   TwW.     Q^  Ckmp,  wLieb    is  ttpened   at  /   and   cloBed   at  //, 


■  cMBie  in  contact  only  with  the  stomach-tube  and  with  glass.  The  exhauBt- 
l^olb  itielf  is  never  in  contact  with  the  contents,  and  only  air  passes  through 
Uie  bulb.  A  bottle  with  a  wide  neck,  in  which  the  rubber  stopper  tits,  can 
readily  be  obtained  from  any  druggist-  No  stop-cocks  are  necessary,  as  the 
Aspiration  (and  inflation)  are  regulated  by  the  valve  of  the  bulb.  By 
Wf^Tsing  the  bulb,  so  that  the  other  small  rubljcr  tubing  is  connected  with 
tbe  glass  tube  in  the  rubber  stopper,  we  may  inflate  the  stomach,  and  so  we 
get  one  and  the  same  apparatus  for  aspiration  and  inflation.  The  bottle 
may  be  readily  graduated  by  the  physician  himself  by  means  of  a  file.  Such 
|i      A  graduated  bottle  directly  shows  the  amount  of  stomacliHXjntents  removed.] 

3klore  complicated  are  the  apparatus  orifjjinally  proposed  by  Jaworski  and 
CyriUMld.  T  will  not  diwusa  them,  because  tliey  can  l»o  creditf^d  with  no  practical 
tilne  ftod  poness  the  di^dvantag^a  of  all  the  less  portable  instruments. 
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(h)  Methods  of  Expremon  Avcordlng  to  Ewald  and  Bods.''^ — Tliis  is 
the  simplest  and  most  natural  method  of  obtaining  the  stomach-contents. 
No  other  instrument  than  a  fitoniacli-tube,  and  no  other  requirement  on  the 
part  of  the  patient  than  the  exercise  of  moderate  abdominal  pressure, 
which  may  be  asaiated  by  coughing,  are  necessary.  It  is  jjarticubarly  useful 
to  praetitionera  who  do  not  always  have  the  above-deseribed  instruments  at 
their  disposal.  The  expression  is  either  performed  easily  or  with  great  diflfi- 
culty,  and  occasionally,  indeed,  it  cannot  he  done  at  all,  depending  upon 
whether  the  stomach  is  filled  with  a  large  quantity  of  ingesta,  and  particu- 
larly of  liquid  contents,  or  with  a  thick  chyme  containing  undigested  rem- 
nants of  food.  The  inability  to  obtain  the  contents  by  expression  may  be 
due  to  the  plugging  of  the  tube  by  means  of  thick  undigested  particles  of 
food.  If  this  be  Buspeetcd,  the  passage  may  be  easily  re-established  with  a 
double  bulb-  If  negative  resiilts  ore  obtained  by  this  method,  it  may  be 
assumed,  as  a  rule,  that  the  stomach  is  empty.  In  order  to  make  sure,  this 
conclusion  may  be  corroborated  by  performing  a  teet-lavage.  Since  its 
introduction,  the  expression  method  has  become  tlie  normal  procedure  for 
examination  of  the  gastric  contents,  and  lias  ahiiost  entirely  supplanted 
the  aspirator  method. 

[I  have  found  that  the  majority  of  patients  prefer  the  aspiration 
method,  as  I  practice  it,  to  the  expression  method,  especially  as  it  means 
less  work  for  the  patient,] 


Examination  of  the  Contentt  Obtained  from  the  Easting  Stomach. 

Examination  of  the  fasting  stomach  is  among  the  most  important  of 
the  auxiliary  methods  1'ot  diagnosis.  It  alone  is  sometimes  sufficient  to  make 
the  diagnosis  (for  example,  ectasia  due  to  stenosis).  Since  the  fasting 
stomach  is  empty,  as  a  rule,  the  finding  of  large  quantities  of  contents  (over 
50  to  100  cubic  centimetres) J  whatever  its  character  matj  be,  is  to  be 
regarded  as  amtmalous.  However,  as  has  been  found  by  Schreiber'"  and 
confirmed  by  Rosin/**  Hoffmann,*^  Pick,*'  Martins."  and  Schiile/^  go^ni 
digestive  secreted  juice  may  be  found  in  tlie  fasting  stomach  In  such  quan- 
tities that  pathological  limits  are  almost  reached.     Such  cases  are  excep- 


«EwaM  aind  Boas,  Vircliow*»  Archiv,  1885,  Bd.  101,  S.  330. 

"Schrt-ibcr,  Archiv  filr  ex|ieriTm»n telle  PntlioIngii\  1888,  Hd.  24,  S.  365;   Dcutat-lie 

mcdiciniftche  WtK-lienaohnft.  ISO.J,  No.  20  und  30. 
«» Rosin,  Deutsche  inediciniJH'hc  Wo«'henBclirift,  1888,  No.  47. 
*»A.  Hoffmann,  B^-rlinpr  klinisch^  WochenHchrift,  1888,  No.  12  iind  13. 
<*A,  Pick,  Prager  mpdipmiwhe  Wochcnschrift,  1889. 
**Mnrthj»,  Deiitachti'  racdieiidsolie  \Voclien(*chiift,  1804,  No,  32. 
^•Scbtile,  Berliner  kliniache  Wot  hensch rift,  1805,  No,  51. 
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rhen,  according  to  my  experiences,  which  coincide  with  those  of 
Bicgel,^  Gintl,**  and  v.  Aldor,"  we  consider  that  5  to  20  cubic  centimetres 
may  be  expelled  from  the  secretory  glands  by  tlie  pressure  itself;  the  irrita- 
tion eanaed  by  the  tube  in  such  cases  needs  also  to  be  considered,  v.  Aider 
itiies  also  that  the  fasting  s^ecretion  found  in  such  cases  is  not  true  digestive 
gistrie  jnice,  for  it  possesses  no  pcpsine.  In  regard  to  the  minimal  value  of 
giitric  eecretioD,  which  is  to  be  considered  in  this  connection,  Sehreiber,  in 
my  opinion,  goes  to  extremes  in  claiming  that  a  normal  gastric  juice  is  con- 
itantJy  present  in  the  stomach. 

The  fasting  stomach  may  contiiin  :— 

(a)  Remnants  of  food  from  tlie  last  meal,  or  even  from  the  one  pre- 
ceding it*  If  these  are  present  in  large  quantities,  and  especially  if  much 
sour  liquid,  having  the  odonr  of  fatty  acids,  is  found  in  the  stomach,  it  is 
a  rare  sign  of  a  high-grade  distiirbtmce  in  the  motility  of  the  stomach.  A 
few  remnants  which,  lying  in  the  folds  of  the  mucosa,  escaped  expulsion  into 
the  stomach  (especially  frequent  are  fragments  of  hard-boiled  eggs,  fruits, 
mtsins,  plums,  orange-peel,  remnants  of  asparagus,  etc*)  are  not,  without 
further  investigation,  to  be  regarded  as  significant  of  a  pathological 
condition. 

Careful  examination  should  reveal  the  character  of  the  stomach-con- 
tenU  (kind  of  acids,  micro-organisms,  giitric  fermentation,  blood,  mucue. 

.). 

(6)  Pure  Gastric  Juice, — Under  certain  circumstances,  as  was  stated 
•boTC^  small  quantities  of  gastric  juice,  which  subjectively  are  not  per- 
ceptiblcy  may  be  expressed  from  either  the  liealthy  or  the  diseased  stomach. 
If  this  quantity  measures  constantly  100  cubic  centimetres  or  more,  we  may 
aflsome  that  a  secretor}^  anomaly  exists;  this  condition  is  referred  to  as 
^uirasuccorrhaxt  (Reichmann)  [gastrochylorrhtea].  Chronic  gastrochylor- 
flNBa  is  generally  associated  with  a  disturbance  of  the  mo  tor- function  of  the 
vtrnnach.  and  indeed  recent  investigations  (Schreiber,*-  Boa^^,***  Rosen- 
hdm,***  Ilayem**),  have  shown  that  it  is  highly  probable  that  gastrochylor- 
rhtea is  practically  a  secjuel  of  the  latter.  Even  when  ga8trochyiorrlia3a  is 
found  in  gastric  ulcer,  tlie  constant  presence  of  a  more  or  less  pronounceil 
disturbance  of  motility  is  unmistakable.     As  a  rule,  gastroehylorrhcea  is 


•RiegifJ.  Bie  Erkrankungcn  dca  Maf»eiis,  Wion,  1897,  S,  382  u.  f. 

•OintK  Mtinchener  m^it-inisehc  Wochenschrift,  18n7»  No.  23. 

•t.  Aidor^  Berliner  klinisclif  Wnrlien»*chrift»  IflOl,  No.  30. 

•Sehreiber,   Deutsche  medicinis^fhe   Wochensehrift,   1894,  No,   18,  20,  21;   Archiir 

far  VerdauungBkriinkheiti^ii,  1806,  Bd.  2,  R,  423. 
'HoM,  Berliner  kliniachn  Wt>cbeii8clirift,  IHTlS,  No,  40. 
**Boteiilipitn,  Berliner  klitiiache  Wochenftctirift,  1894,  No.  .'SO. 
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combined  with  the  gecretion  of  an  excessive  amount  of  acid  gastric  juice 
(superacidity).  The  gastric  juice  is  examined  cheiiucall}'  and  microscopic- 
ally, according  to  tlie  rules  given  in  the  Chapter  on  Examination  of  the 
Gastric  Contents. 

(c)  Mucus  and  Saliva. — Aside  from  the  admixture  of  small  amounts 
of  mucus  and  saliva  to  the  fasting  stomach  secretion,  which  occurs  physio- 
logically, the  stomach  may  also  contain  nothing  hut  mucus  or  saliva.  Stom- 
ach-contents of  this  type  are  characterised,  aside  from  their  well-known 
appearance,  principally  by  their  viscidity  ujxm  pouring  from  one  vessel  into 
auother.  Microscopical  examination  shows  the  presence  of  numerous  mucin 
bodies  and  epithelium.  The  presence  of  mucus  or  saliva  may  be  due  to 
inilamraatory  processes  in  the  mouth  (stomatitis,  ptyali.sm,  phar\Tigitis, 
etc.)  J  ^^  to  pathologic  secretion  of  the  mucous  glands  of  the  atoroach 
(mucous  catarrh),  or  finally  to  processes  originating  in  these  two  condi- 
tions (for  further  information  refer  to  the  Chapter  on  Examination  of  the 
Gastric  Contents). 

(d)  Bile, — Bile  ha^  been  kuoivn  to  regurgitate  into  the  stomach  in 
many  cases.  After  long-continued  sojourn  in  the  stomach,  its  bilirubin  is 
converted  into  biliverdin,  and  the  bile  becomes  yellowish  or  grass-green. 
Admixture  of  the  gastric  juice  with  bile  or  intestinal  juice  (see  below,  e) 
causes  precipitation  of  biliary  mucin,  and  the  animal  gum  (Ijandwehr),  as 
well  as  tlie  bile-pigments;  these  may  again  be  dissolved  by  treating  with 
alkalit^s.  Bile  does  not  interfere,  as  is  still  occiisionally  claimed,  according 
to  the  views  of  Briieke,  with  the  peptic  activity  of  the  gastric  secretion,  but. 
like  every  other  albuminoid  body,  it  simply  tviihdraws  the  acid.  If  enough 
acid  is  secreted  by  the  gastric  mucous  membrane  to  insure  the  presence  of 
hydrochloric  acid  in  the  free  state  in  the  mixture  of  bile  and  gastric  juice, 
the  mixture  will  digest  as  well  as  pure  gastric  juice  which  contains  a  like 
ajnount  of  hydrochloric  acid.  The  rennin-ferment  of  a  mixture  of  bile  and 
gastric  juice  ie  also  presenxd  as  long  as  free  hydrochloric  acid  is  present. 
Accordingly,  bile  has  no  disturbing  effect  upon  the  gastric  secretion, 

(c)  Intesfinal  Juice. — Aside  from  bile  we  occasionally  find  in  the  fast- 
ing stomach,  according  to  my  observation,'*^  a  mixture  of  bile,  pancreatic 
juice,  and  probably  also  suceus  entericus,  which,  for  the  sake  of  aimplicitj, 
I  have  designated  as  "enteric  juice." 

In  the  pure  state,  unmixod  with  gaBtric  juiee,  it  is  grass-green  in  colour,  ab- 
floluteJy  clear  in  dilute  flokition,  viscid  and  eaaily  gelatinised,  and  posaesBes.  aaidfi 
from  the  constttnents  of  bile,  the  liiologiral  proportips  of  the  pancreatic  juice; 
that  is,  converts  atarch,  raw  as  well  as  cooked,  and  likewise  glycogen,  first  into  inol* 


"Boas,  Zcitschrift  ftlr  klinisohe  Medicin.  1800,  Bd.  17 
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into  dextrose,  proteids  into  jfeptone  (tryptone)»  gelatine  into  gelatine 
lUid  8p]]ts  fat«  into  gtycerine  and  their  re»[>eotive  I'utty  ueid^.  In  tlie 
of  a  large  amount  of  NajCO^  this  mixture  forms  emubtoiii^  with  oils  or 
lata  oofDtAlning  fatty  acids,  even  without  groaa  mechanical  assistance;  this  is,  how- 
S|ieeitic  function  of  the  pancreatic  juice.  Leuciii  and  tyrosin  are  also 
lily  demonstrable  in  all  intestinal  juices.  The  digestive  property  of  the  pan- 
ic juice  is  destroyed  under  the  intluencc  of  great  tjiuaiitities  of  gastric  juiee; 
such  circumBtanei^a,  as  wa*  stated  ulx)ve  under  the  discussion  of  bile,  the 
biliary-  mucin  and  the  bile-pignieut  are  pre<^ipitated  and  the  biliary  acids  are  set 
fre«.  Adide  from  the  mucin,  the  ferment*  of  tlie  panereatie  juice  are  also  pre- 
cipitated, and,  if  the  action  of  the  acids  13  prolonged  (two  to  three  hours )t  they  arc 
«ov}p]cteIy  destroyed. 

Wli«n  the  degree  of  acidity  is  slight,  that  is,  when  the  mixture  gives  an  acid 
but  contains  no  free  acid,  no  precipitation  whatever  occurss;  the  mixture 
clear  and  the  ferments  are  present  in  the  active  state. 


We  have  already  referred  in  detail  to  the  diiignostic  si^ificance  of  the 
€imsi/xnt  presence  in  the  stomach  of  large  amounts  of  intestinal  Juice  mixed 

I  with  bile.  Small  amomits  of  intestinal  Juice,  whether  obtained  by  expres- 
«oD  or  aspiration,  are  of  no  Bymptoinatic  significance* 
(/)  Blood, — Blood  is  found  in  the  stomach  under  the  following  con- 
diuoas:  1,  irritation  of  an  ulcer;  2,  ruptui^e  of  congested  veins,  as,  for 
example,  in  cirrhosis  of  tlie  liver  and  cessation  of  menses;  3,  irritation  of  a 
pathologic  or  vulnerable  gastric  mucous  membrane  by  the  passage  of  a  tube; 
4,  caused  by  vigouroua  movements  of  expression.  It  must  not  be  forgotten 
thai  the  hiemorrhagee,  as  has  already  been  stated,  may  also  originate  in  the 
(B0OphaguSy  the  nasal  cavity,  the  pharjux,  the  lungs,  etc.  H^matemesis 
dne  to  an  ulcer  can,  as  a  rule,  be  easily  distinguished  from  gastric  hseraor- 
ritage  following  other  causes.  In  fa\our  of  tlie  fonner  are  the  cliaracteristic 
aDamneeiB,  the  preceding  disturbances,  tlie  epigastric  and  dorsal  algetic 
pointSy  the  gaetralgia,  etc. ;  whereas  in  case  of  the  latter,  the  factors  causing 
the  passive  hsemorrhage  (anomalies  of  the  liver,  heart,  kidneys,  and  men- 
struation) are  usually  deruoustrable.  It  is  rarely  difficult  to  dif^er- 
fotiate  between  pulmonary  and  gastric  haemorrhages,  for,  aside  from  the 
characteristic  condition  of  the  blood,  baBmoptysis  (light  red,  foamy,  tar- 
coloured  stools  never  seen)  will  be  revealed  by  the  careful  examination 
of  the  lungs.  It  must  not,  however,  be  forgotten  that  haemoptysis  and  haam- 
atemesis  may  e^ist  simultaneously.  Slight  hspmorrhages,  the  blood  of 
wiiich  is  generally  mixed  with  mucus,  are  only  of  significance  when  found 
on  repeated  examinations.  It  is  wisest,  however,  in  such  eases,  as  has 
already  been  stated,  to  desist  in  the  use  of  a  tube. 

For  the  detection  of  blood  in  the  stomach-contents,  see  the  Chapter 
on  Examination  of  the  Gastric  Contents, 

(g)   Ptis. — TJecent  researches  phow  that  pus  is  frequently  met  with  in 
the  Btomach-contents.     I  have  found  it  most  frequently  in  ulcerating  car- 
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omama,  in  which  condition  it  may  be  recognised  even  macroscopieally  by 
the  foul-smelling,  yellowish-green,  and  occasionally  blood-stained  masses. 
The  diagnosis  of  ulcerating  carcinoma,  even  tliough  no  tumour  is  found, 
may  he  based  upon  the  presence  of  tlie  latter,  in  councetion,  of  course,  with 
the  other  factors. 

{h}  FragjHcnls  of  Mucous  Membrane.  \   Eeier  to  micro&eopical 
(t)  Fariicles  of  Tumour  Tissue.  >  Examination  of  the 

{k)  Protozoa.  I    Gastric  Contents. 


Teating  the  Gastric  Secretion  After  the  Action  ^f  Variona  Stimiknts. 

A.  Thermal    Irrttation. 

According  to  v.  Lcube,^^  we  may  employ  ice  water  for  this  purpose. 
One  himdred  cubic  ccutiinctres  of  ice  water  are  introduced  into  the 
fasting  storaaeh  of  an  individual,  and  ten  minutes  later  three  hundred 
cubic  centimetres  of  water  are  introduced  and  the  contents  removed  and 
tested  as  to  its  reaction.  This  ig  performed  a8  fallows:  40  cubic  cen- 
timetres of  the  acid  i^tomach-contents,  together  with  a  small  piece  of  hard- 
boiled  egg,  are  placed  in  an  incubator  at  a  temperature  of  35*  to  40*  C,  and 
the  time  noted  when  tlie  albumen  is  dissolved  ;  if  the  reaction  of  the  stomacb- 
contentB  is  neutral,  it  uuist  be  acidulated  with  hydrochloric  acid. 

Similar  to  this  method  is  that  of  Jaworski.**  Two  hundred  cubic  centi- 
metres of  tliPtilled  water  cooled  with  ice  nre  poured  into  the  fasting  and 
empty  stomach  through  a  tube;  «t  the  end  of  ten  minutes,  the  stomach- 
contents  are  aspirated  without  introducing  a  diluting  fluid,  and  the  filtrate 
is  tested  chemically  and  the  flocculent  precipitate  microscopically.  Neither 
method  has  obtained  any  foothold  in  practice.  The  irritation  of  ice  water 
can  furthermore  not  be  employed  in  all  diseases. 

B.  Chemical  Stimultttion. 

Jaworski**  was  the  first  to  point  out  that  the  introduction  of  dilute 
hydrochloric  acid  into  the  stomach  was  an  excellent  method  for  determining 
the  presence  of  ferments  in  the  stomach.  This  procedui'e  may  also  be  em- 
ployed as  a  useful  auxiliary  measure  for  the  study  of  the  glandular  secretion, 
and  indeed  it  offers  certain  advantages  over  the  digestive  method.  Its  exe- 
cution, which  is  accomplished  far  easier  than  the  other  method,  is  per- 
formed as  follows :  100  cubic  centimetres  of  a  decinormal  solution  of  hydro- 


s'v.  Leube.  Deiitschea  Arcliiv  ffir  klinische  Medidn,  1883,  Bd.  33,  S.  3. 
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acid  JB  poured  into  the  fasting  stomach  tlirough  a  tube.  The  stoin- 
mteutg  are  aspirated  or  expressed  ten  minutes  later.  The  liquid  tlius 
removed,  which  i&  generally  somewhat  turbid  on  account  of  flakes  of  mucus, 
carefully  filtered  and  then  immediately  titrated  in  the  usual  mjiuner. 
lother  portion  is  subjected  to  tests  for  digestion,  examined  for  rennin 
ferment,  etc.,  and  the  deposit  on  the  filter  is  examined  microscopically. 
(For  greater  detail,  refer  to  Chapter  on  Examination  of  the  Gastric  Con- 
)     This  procedure  haB  not  l>eeu  adopted  in  the  diaguosis  of  stomach 


C.  Electrical  Stimulation. 

Ludwig  and  Weber,  H.  v.  Ziemssen***  and  Bocci"  were  the  first  to  show, 
by  means  uf  experiments  on  dogs,  tJiat  tlie  conduction  of  a  strong  fanidic 
or  constant  current  through  the  gastric  wall  is  followed  by  secretion  of 
gafftric  juice.  The  same  phenomenon  was  observed  by  Regnard  and  Loye** 
b  a  person  executed,  by  stimulating  the  vagi  nen-es  with  elcetricity  forty^- 
Ire  minutes  after  death.  A.  Hoffmann'^®  is  credited  with  similar  extensive 
i*Qd  careful  experiments  on  human  beings.  They  were  able  to  obtain 
ihrongh  the  stomach  tube  a  by  no  means  inconsiderable  amount  of  gastric 
juice  oonstantly  after  galvanisation  of  the  stomach  region;  whereas  the  irri- 
taticm  of  the  tube  produced  either  none,  or  only  a  very  slight  amount  of 
ty  acid  secretion.  E,  Goldschmidt,""  on  the  other  hand,  contrary  to 
positive  results,  recently  came  to  the  conclusion  that  direct  faradisa- 
as  well  as  galvanisation,  has  no  influence  upon  gastric  secretion,  even 
strong  currents  are  employed.     The  procedure  is  of  no  diagnostic 


^ 


D.  Digestive  Stimulation. 

Of  the  various  stimulants  to  be  considered  and  which  will  receive  fur- 
ther discussion  below,  the  digestive  impulse  is  the  most  natural  and  fulfils 
most  r^atif^factorily  the  actual  conditions  of  the  stomach.  It  oilers  an  oppor- 
tunity for  obtaining  a  true  and  natural  copy  of  the  effect  of  the  secretory, 
tnotor,  and  resorptive  activity  of  the  stomach,  and  by  means  of  it  any  sen- 
wry  distnr!»ances,  if  present,  will  be  ascertained. 

The  inethoda  and  details  are  more  or  less  secondary  in  importance  in 
wimpariaon  with  this  principle  significant  of  the  digestive  stimulation. 


■».  ZI«m*Mii.  Urf>cr  die  physikalische  Dehandtyng  ehronischcr  Magcn-  uod  Darm- 

krankheiten,  Klint^'lhe  VortrNgt?,  Leipjsig,  1S8S. 
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Every  substance  which  nourishes  a  human  heimj  represents  a  true  methot 
for  testing   the  chemical  sufficiencij,  provukd   its  action   on   the  heaJthif 
stomach  is  knowfh 

The  further  dii*cus8ion  entails  the  cousuleratioa  of  some  extraj:ieou6 
factors,  which,  however,  are  of  importance  to  the  practitioner.  Tliese  in- 
clude: a  uniformity,  qualitatively  and  quantitatively,  in  the  constituency 
of  the  test-meal ;  as  far  as  is  possible,  prevent  the  patient  from  the  arhitrary 
ingestion  of  any  additional  food  whatever,  and  above  all  things  select  the 
plainest  and  simplest  conditions;  finally,  the  opportunity  of  obtaining  suffi* 
cient  amounts  of  gastric  contents  to  enable  one  to  sttidy  the  course  of  diges- 
tion. Aecordinglyj  no  difficulty  should  be  experienced  in  deciding  which  of 
the  following  methods  of  examination  is  to  be  employed.  Following  are  the 
methods  most  frequently  employed  for  this  purpose: — 

/,  The  Test'Breaiiast  of  Ewald  and  Boas. 
The  patient  eats  in  the  morning,  after  having  fasted  all  night,  a  roll 
of  wheat  bread  (35  grajiin¥?sj  and  drinks  two  cups  of  tea  or,  if  an  accurate 
chemical  examination  is  to  be  made,  400  grammes  of  water.  The  stomach- 
contents  are  aspirated  or  expressed  one  hour  later,  and  then  examined  for 
the  presence  of  hydrochloric  acid,  pepaine,  rennin-ferment,  etc. 

2,  The  TeM-Meal  of  Riegel  (Tesi-Dinner), 
At  noon  the  patient  eats  a  meal  consisting  of  a  plate  of  beef-broth,  150 
to  200  grammes  of  beefsteak,  50  grammes  of  puree  of  potatoes,  and  a  roll  of 
wheat  bread.  The  stomach-contents  are  removed  in  three  to  four  hours  and 
examined  for  the  points  in  question.  This  method  lias  the  disadvantage  that 
particles  of  meat  obstruct  the  lumen  of  the  stomacli  tube*  and  increase  the 
difficulty  of  removing  the  stomach-contents.  Its  greatest  advantage  con- 
sists in  the  opportunity  it  offers  to  note  on  first  examination  the  degree  of 
digestibility  for  starches  and  proteidfi.  Similar  to  the  Riegel  test-meal  is 
that  proposed  by  Flciner. 

The  acidity  ot  the  stomnch  afti^r  a  test-meal  and  a  teat-broakfaat  bos  been 
atiidi«d  by  many  authors  (jQrgensen^**  Riegpp).  Jtlrgensen,  aa  was  perfectly 
natural,  found  increased  acidity  after  a  test-dinner.  This  does  not  make  the  latter 
preferable*  for  thus  a  pseiido-fluperacidity  may  be  easily  diagnosed.     Of  greater  im- 


•  [This  disadvantage  can  be  readily  avoided  by  ordering  the  meat  in  form  of 
A  broiled  scraped  beefsteak,  whereby  all  tendons  and  other  tough  tissuM  are  Temored, 
and  the  patient  must  be  told  to  mnsticnte  the  footi  thoroivgiily.] 
•1  JUrgensen,  Berliner  kliniache  Wochenschrift,  1889,  No.  20. 

*'Riegi?1«    Die    Erkrnnkungen    dea    Magens,    1897*    und    Mflnchener    medicinischfi 
Wochenschrift.  1800,  No.  43, 
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portABce  is  the  question  whether  free  hydrochloric  acid  is  found  in  either  test.  ThJa 
is  tiraaUy  the  case,  according  to  Rtegel.  Only  exceptionally  is  an  abundance  of  free 
kydrodi]oric  acid  found  by  the  te»t- breakfast,  whereas  it  is  abaent,  or  present  only 

•  is  trxoea,  after  the  test-dinner.  On  the  other  hand,  Riegel  has  observed  a  caae  in 
whldi  bjdrochloric  acid  appeared  only  after  the  greater  digestive  stimulation  of  a 
teat-diimer,  while  it  failed  to  occur  after  the  non-etimulating  test-breakfaat, 

■  The  following  forms  of  test-meals  are  referred  to  only  in  order  to  be 

I  complete.     None  of  tliem,  in  comparison  with  the  above-mentioned  testa, 
Kihafe  received  extensive  application  in  the  diagnosis  of  stomach  diseases. 


I 
I 


(a)  Method  of  Klemperer, 

The  patient  drinks  half  a  litre  of  milk  and  eata  two  Btnall  rolls  of  wheat  bread 
(ttilk  test-breakfaat ) 


I 


The  Btoraacli -con tents  are  removed  two  hours  later. 


(h)  Method  of  Germain  See, 
ThiB  author  gjveB  a  meal  of  carefully  scraped  meat   (60  to  SO  grammes)   and 
vheat  bread  (100  to  150  granimea).     He  requests  the  patient  to  maatioate  hia  food 
vtty  thoroughly.     The  stomach-contents  are  tested  two  hours  after  ingestion. 

(c)  Method  of  Jaworski, 

The  stomach  is  first  eniplied,  after  vviuch  it  it^  tilled  with  100  to  300  cubic 
COltimetres  of  water  which  is  again  aspirated  ami  the  contents  are  examined  in  the 
wmimX  way.  After  this  preliminary  teat,  the  patient  eats  the  whites  of  one  or  two 
Imiled  ^ggs  and  drinkis  100  cubic  centimetres  of  water.  The  Htomach-contenta  are 
aspirated  in  certain  intervals  of  fifteen  minutes  and  examined  for  hydrochloric  acid, 
digestive  activity,  etc.  Normally*  no  albumen  Bhould  be  present  in  one  hour  and  a 
quarter  after  its  ingestion,  and  the  Hquid  in  the  stomach  should  tie  clear  or  slightly 
opaloeent,  it»  reaction  weakly  acid  or  neutral,  and  no  fre«?  hydrochloric  acid  ahaiild 
be  pfmcDt;  this  liquid  should  furthermore  digest  a  small  disk  of  albumen  weighing 
Cl06  gramme  in  seven  hours  at  the  latest. 

Aside  from  these  methodSj  other  teetmeals  or  modifications  thereof  (for  ex- 
ample. Bourg«t)  have  been  recommended  by  certain  authors  (for  example^  Talma, 
etc.).     We  may  refrain  from  describing  them,  since  they  offer  in  no  re-' 

any  advantages  over  those  mentioned  alwve.  It  can  not  be  denied,  however, 
on  the  other  hand,  that  our  object  may  also  be  attained  by  means  of  these.  Many 
inroDgruities  in  the  secretion  of  hydrochloric  acid  in  the  stomach  are  also  attribute 
•ble  to  the  varioua  methods  of  dilTerent  authors.  Tlie  selection  of  a  normal  test- 
Diai.  as  was  very  properly  emphasised  by  Riegel,"  is  therefore  very  desirable  in  the 
intermt  of  science. 


•  Ri^el,  Die  Erkrankungen  des  Magena,  Theil  1,  S.  87. 


CHAPTER  VL 
Examination  of  the  Gastric  Contents. 

Kacroscopic  Examination  of  the  Stomach-Contents. 

Information  of  diagnostic  value  may  be  obtained  even  by  the 
inspection  of  the  stomach-t'ontent*'.    Thu  uppearance,  qmniity,  and  odour 
are  to  bo  taken  into  consideration. 

Important  conchisioDS  may  be  drawn  from  the  appearance ,  inaflmuch  as 
information  is  thus  obtained  as  to  the  activity  of  the  digestive  juices. 
Thus  wc  may  disting^uish  between  absolutely  undigested,  partially-digested, 
and  wcll-digt^sled  contents. 

The  difference  between  carbohydrate  and  proteid  (e^specially  meat) 
digestion  is  also  to  be  observed  in  this  manner.  Absolutely  undigested 
stomach-contents,  provided  tliey  are  removed  at  the  time  recommended, 
occurs  in  cases  of  advanced  catarrh,  especially  in  atrophic  conditions  of  the 
gastric  mucous  membrane  and  in  the  so-called  achylia ;  in  any  case,  it  is 
indicative  of  serions  secretory  disturbance.  The  appearance  of  the  t^t- 
meal,  when  removed  in  those  cases,  is  exactly  like  that  of  such  a  meal 
placed  in  water;  it.s  filtrate  is  clear  n&  water,  which  is  a  sign  of  the  absence 
of  peptic  activity. 

The  admixture  of  abnonnal  substances  is  also  to  be  noted.  These 
include  bhjod,  mucus,  hiie  or  duodenal  juice,  and  more  rarely  also  pus, 
animal  parasites,  fragments  of  tissue  from  the  muco-a  and  tumourji,  etc.  Of 
iraport^'^nce  is  also  the  relationship  between  the  solid  substances  and  liquid, 
An  abnormally  large  amount  of  liquid  in  comparison  with  a  small  quan- 
tity of  chyme  points  toward  pronounced  retention  of  the  former  or  to 
the  secretion  of  tluids  into  the  stomach.  In  marked  gastric  retention,  the 
stomach -con  tents  are  not  rarely  observed  to  form  into  three  strata  when 
placed  in  a  vessel.  The  upper  layer  is  composed  of  mucus  or  undigested 
(or  at  any  rate  coarse)  particles  of  food;  the  second  layer,  which,  as  a 
rule,  is  the  largest,  consists  of  fluid  ;  while  the  lowest  layer  contains  chyme. 
Such  a  formation  of  the  stomach-contents  denotes  abnormal  fermentation 
in  the  stomach,  such  as  is  found  in  the  highest  grades  of  mechanical  insuffi- 
ciency. On  the  other  hand,  when  such  a  division  of  the  stomach-contents 
into  three  strata  does  not  occur,  we  can  by  no  means  exclude  a  disturbance 
of  the  motor  apparatus.  With  reference  to  the  quantity  of  the  stomach- 
contents,  an  approximate  idea  as  to  whether  the  amount  is  normal  or 
(148) 
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dimmished  (which  auflfices  for  general  practice)  can  be  obtaiBed  after 
repeated  examinations  following  a  test-breakfast.  In  my  experience  the 
fillrate  of  the  stomach-contents  wliich  is  obtained  exactly  one  hour  after 
a  teet-breakfast  measures  nornially  30  to  50  cubic  centimetres.  This 
qnaati^  may  vary  in  two  directions— that  is,  the  quantity  of  the  gtomach- 
etmteDtB  may  he  essentially  diminished,  or  the  stomach  may  lie  entirely 
empty.  This  condition  of  affairs,  which  is  designated  supermotility  (hyper- 
Idfiesis)  of  tlie  etomach  occurs  in  various  nervous  and  organic  gastric 
affections,  especially  in  chronic  gastritis,  in  achylia  gastrica,  in  bulimia, 
and  in  diseases  of  the  stomach  which  are  accompanied  by  incontinence  of 
the  pylorus.  In  order  to  avoid  error  in  such  cases  the  stomach  must  by 
BO  means  be  emptied  by  expression  or  aspiration,  but,  instead,  it  should 
be  repeatedly  washed  out  with  water.  The  quantity  of  the  stomach-con- 
tentd  may  also  be  iiicreasied,  in  which  event  motor  insufficiency  is  not  always 
Uie  cause,  for  it  may  also  be  referable  to  the  presence  of  abnormal  con- 
stitnents,  as,  for  example,  mucus,  gastric  juice,  bile,  or  transudates.  These 
substances  may  be  excluded  in  many  cases,  and  the  increase  in  the  quan- 
tity of  the  stomach-contents  may  tlien  be  directly  attributable  to  mechan- 
ieal  disturbances  of  the  motor  apparatus.  The  degree  of  the  latter  may 
be  estimated  by  repeated  measurements  of  the  stomach-contents.  If  rem- 
nants of  the  last  meal  are  constantly  found  in  the  stomach-contents  in  the 
mornings  it  is  always  proof  that  gastric  motility  is  markedly  impaired, 
and  in  order  to  determine  the  degree  of  this  disturbance  it  is  desirable  to 
examine  the  stomach  when  fasting. 

The  following  methods  are  employed  to  accurately  estimate  the  food 
lEmnants  of  the  stomach : — 

(a)  Method  of  Jaworski?—The  principle  of  tliis  method  is  as  fol- 
lows :  if  a  certain  amount  of  liquid  is  present  in  the  stomach  and  a  measured 
portion  of  a  solution  of  a  known  concentration  is  added  to  the  liquid  in 
the  stomach,  this  solution  will  be  diluted  by  the  fluid  in  the  stomach.  Or, 
if  a  substance  is  dissolved  in  the  fluid  in  the  stomach  and  a  measured  quan- 
tity of  distilled  water  is  introduced,  the  former  will  be  diluted  according 
lo  the  quantity  of  the  added  water;  and  from  the  degree  of  this  dilution 
a  conclusion  may  be  drawn  as  to  the  amount  of  liquid  originally  present 
in  the  stomach. 

The  symbols  employed  in  the  formuhe  given  below  are  defined  as 
follows : — 

I.  The  unknown  quantity  of  liquid  in  the  stomach  (expressed  in  cubic 
centimetres ) . 

y.  The  total  quantity  of  substance  dissolved  in  x. 


'W.  Jaworaki,  Zeitwhrift  far  Biologie,  1883,  Bd.  18,  S.  427-446. 
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Pj,  The  percentage  of  this  Bubfltance  in  the  liquid  x  (to  be  estimated 
after  aspiration  of  a  portion  of  this  solution). 

M,  The  amount  of  the  definite  st^lution  which  is  introduced  (ex- 
pressed in  cubic  centimetres), 

P,  The  total  amount  of  substance  dissolved  in  M. 

Pj,  The  ])ercentage  of  this  subsUince  after  the  liquid  in  the  stomach 
has  been  mixed  with  the  liquid  M  introduced  into  that  organ,  that  is,  the 
percentage  of  x  -f-  M  which  is  estimated  after  a  second  aspiration. 

We  have  then: — 

X  :100  =  y  :pj 


or 


^  100 


furthermore,  (x  +  M)  :  IQO  =  (y  +  P)  :  p^  • 

If  y  is  substituted  in  this  equation  by  its  above  value  we  have: 


and  therefore 


and  tiierefore 


p,  (X 


-  M)  =  lOfJ  U 
100  P  -^  p,M 


P. 
10<J 


(Formula  la). 


P. —  Pi 

Or  if  the  same  quantity  of  the  solution  (100  cubic  centimetres)  is  em- 
ployed in  all  the  tests,  the  equation  is  simpler: 

P~P. 


lOO 


(Formula  lb). 


Pi  — Pi 

Both  of  these  formulae  may  be  employed  for  calculating  the  result 
when  the  percentage  p,,  for  example,  of  NaCl,  acid,  or  alkali  in  the  liquid 
in  the  stomach  is  known,  and  when  a  solution  M  (but  of  higher  percentage) 
of  the  same  substance,  that  is  NaCl,  acid  or  alkah,  is  introduced. 

It  is  more  convenient  to  introduce  a  definite  solution  M  of  a  substance 
(P)j  which  is  not  present  in  the  stomach  (for  example,  soluble  sulphates, 
phosphoric  acid,  or  salts  of  iron),  and  to  estimate  the  dilution  after  mixing 
and  aspiration. 

In  that  ease  Pi  =  0,  and  the  above  fonnulae  are  changed  to 

X  =  100  -"^ M     (Formula  Ila), 

or  X  ^  100  (—  —  l)     (Formula  lib). 


iXAMIXATION  OF  THE  GASTRIC  CONTENTS. 


IM 


This  procedure  is  even  more  gimplified  when  any  substance  dissolved 
tfav  aspirated  stomach-contents,  such  as  NaCl,  acid,  or  alkali,  can  be 
itely  estimated,  and  thereupon  introducing  a  quantity  M  of  distilled 
water.  In  that  event  P  =  0,  and  the  two  formulge  assume  the  following 
fomiB: 


X   = 


P.  —  M 
Pi  —  P. 


(Formula  Ilia), 


Of  when  M  ^=  100,  x 


100 


P. 

Pi  —  Pi 


(Formula  Illb). 


The  methods  described  m  tliese  foiiuula'  are  executed  aa  follows:  if 
we  wish  to  proceed  according  to  formula  1  or  111,  introduce  a  tube 
(eleftned  with  distilled  water)  into  the  stomach  and  aspirate  until  no  more 
liquid  is  obtained;  the  fluid  is  collected  in  a  dry  vessel.  This  fluid  is  then 
dilut4*d  from  two  to  four  times  (as  may  be  required)  with  distilled  water; 
these  are  thoroughly  mixed  and  their  p,  estimated.  The  accurately  nieas- 
tutd  quantity  M  (with  the  known  quantity  of  F)  Ib  then  introduced  with 
the  ftune  tube  into  the  stomach  and  mixed  with  the  stomach-contents ;  the 
pi,  of  this  mixture  (x  -j-  M)  is  next  cstimateil.  The  value  of  x  is  then  easily 
calculated.  If,  on  the  other  hand,  it  is  desired  to  employ  procedures  de- 
Kiil^ed  by  the  formula  I  la  and  lib,  it  will  not  be  necessary  to  estimate  p^ 
and  first  aspiration  ij*  not  needed.  Soluble  sulphates  are  most  suitable 
for  testing  fluids,  according  to  Jaworski. 

Thia  method  was  first  employed  by  Jaworski  for  physiological  and 
Uter*  also  for  clinical  purposes.  This  method,  which  possesses  the  advan- 
tage of  being  independent  of  acids  in  the  stomach,  has  unfortunately  not 
received  popular  recognition. 

(h)  Method  of  Mathieu  and  Evmond.^ — The  total  quantity  of  stom- 
idKontent  is  more  accurately  detennined  by  means  of  the  method 
recently  proposed  by  Mathieu  and  Kemond:  a  portion  of  the  stom- 
ach^content  is  at  first  extracted  and  set  aside.  A  definite  quantity  of 
water  is  then  introduced  into  the  stomach  and  allowed  to  thoroughly  mix 
rith  the  stomach-content  by  alternately  elevating  and  lowering  the  funnel ; 
AS  much  of  the  stomach-content  as  can  he  obtained  is  then  removed  and 
collected  in  a  special  vessel.  Now  b  represents  the  quantity  of  undiluted 
portion  of  the  stomach-content  which  had  been  removed,  a  the  acidity  of 
it,  a'  equals  the  acidity  of  the  diluted  stomach-eon  tents,  and  q  the  quantity 


Jawomki,  Wiener  medicinifichp  Woehenschrift.  1RR3,  No.  12-13. 
\fathieu  et  R^mond,  8oc.  de  biolog.,  8  Nov.,  1890,  und  Archiv  fttr  Vcrdammgs- 
krankhciten,  189G,  M.  1,  S.  345. 
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of  the  liquid  introduced  into  the  stomach;  the  acidities  (a  and  a')  must  be 
indirectly  proportionate  to  the  quantities,  because  the  greater  the  quantity 
of  the  lavage  water,  the  smaller  the  total  acidity  of  the  combined  liquids  in 
the  stomach. 

Accordingly  the  following  formula  is  formed  :^ — 

a  :  a'  ==  <|  +  X  :  x, 

a'  q 

which  gives  x  ^  — r- 

^  a  —  a^ 

The  quantity  of  the  liquid  originally  in  the  stomach  or  the  total 
amount  retained  equals  then 

b  +  -'^- 

a  —  a' 

The  absolute  amount  of  hydrochloric  acid  in  the  fitomach  at  the  time 
of  aspiration  can  also  be  estimated  witli  the  help  of  these  formulae  (see 
below ) . 

The  formula  of  Mathieu  and  Reraond  assumes  that  tiie  stomach-con- 
tents are  arid,  f<»r  it  is  not  applicable  in  diseases  of  the  stomach  in  which 
acid  is  either  absent  or  bo  slight  that,  in  mixing,  the  differences  arc  no 
greater  than  the  error  of  titration.  To  overcome  this  objection,  P-  Cohn- 
heim*  worked  out  a  method  based  likewise  on  the  principle  of  dilution, 
which  can  be  used  when  acid  is  present  or  absent. 

This  method  depends  upon  the  following  principles.  When  definite 
quantities  of  several  acid  solutions  are  mixed,  the  resulting  acidity  equals 
the  sum  of  the  products  obtained  by  multiplying  these  quantities  by  the 
acidity,  divided  by  the  sum  of  the  quantity  expressed  in  cubic  centimetres. 
For  example: — 

10  cubic  centimetres  with  a  total  acidity  of  40 

10  cubic  centimetres  with  a  total  acidity  of  60 
give  an  acidit}^  of 

(10  X  40)  +  (10  X  60)        400  +  600 


10  +  10  20 

or,   expressed  arithmetically, 


=  50 


+  h-  A, 

a  +  b 

In  this  formula  A,  and  A^  represent  the  total  acidity,  a  the  number 
of  cubic  centimetres  of  the  first  and  b  the  number  of  cubic  centimetres  of 


*  P.  Cohnbeim,  Centra Iblatt  fUr  innere  Medicin,  lOCM),  S.  441. 
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the  seoond  acid  eolution.  If  now  in  place  of  the  ordinary  water  used  in 
the  "Mathieu-Remond  method  of  estimating  the  retained  stomach-content, 
1  definite  amount  (q)  of  a  solution  of  hydrochloric  acid  is  employed  for 
mixing,  the  quantity  of  the  retained  contents  can  be  determined  even 
though  hydrochloric  acid  is  absent ;  in  that  case  a  :=  q.  The  total  acidity  ia 
then: 

_    X  .  A^  +  q  A. 

A,  (x  +  q)  =  A,  X  +  A,q 
q(A,-AJ 


X  = 


A,  —  A, 


The  total  amount  of  retained  stomach-contents  is  then  equal  to  that 
remaining  in  tlie  stomach  pins  that  which  has  been  expressed,  that  i^, 

G  —  E  =  a  +  X. 

In  order  to  make  this  calculation  clearer  we  give  (according  to  Cohn- 
heim)  the  following  example:  one  hour  after  a  test-breakfast  has  been 
Uiken,  fifty  cubic  centimetres  of  the  stomajch-contents  are  expressed  (a), 
it  having  an  acidity  of  8  (AJ,  for  lavage,  400  cubic  centimetrea  (q)  of  a 
solution  of  hydrochloric  acid  whose  acidity  (A.)  equals  65  is  employed; 
the  acidity  of  the  mixture  ( A^)  equals  48.    According  to  the  above  formula 

»we  then  have 


A. 


In  the  case  just  described,  we  would  then  get 

400  Xl7 


40 


=  170 


The  total  amount  of  retained  stomach-content  equals  a  +  x,  that  is, 
7\^  -j-  170=  220  cubic  eentiraetres. 

The  old  method  of  Mathieu  and  Rtoond  is  recommended  to  estimate 
Ik*  quantity  of  retained  stomach-content  when  acids  are  present;  but  if 
absent,  this  procedure  should  be  substituted  by  that  of  Jaworski  or  Cohn- 


(<?)  Similar  to  the  above  is  the  method  of  Strams,^  This  author 
first  determines  the  specific  gravity  of  the  undiluted  stomach -contents,  and 
then  that  of  the  latter  when  diluted  v.  ith  a  known  quantity  of  water.  If 
S  is  the  specific  gravity  of  the  undiluted,  S'  the  specific  gravity  of  the 


^StTau»,  Thempeuiische  Monatsbefte,  1805^  Marzheft. 
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diluted  stomacli-conteBts,  V  the  quantity  of  stomach-content  removed,  and 
a  the  water  added,  then  the  quantity  of  retained  stomach-content  equals 

VS-f  (a  — V)   X  S'  — a 

X     =     — -^^ — '  » 

S  —  S' 

If  it  ie  desired  to  determine  only  the  quantity  of  floid  remaining  in 
the  stomach,  the  formula  of  E.  Reichniann*'  is  recommended: — 


_     a  (S^  ^  1) 

S  —  S'      ' 

in  which  the  letters  have  the  same  significance  as  in  the  fonnula  of  Strauss. 
According  to  the  method  of  Mathicu,  about  150  cubic  centimetres  of 
stomach-contents  are  retained  normally  one  hour  after  a  teist-breakfaBt ; 
if  this  is  essentially  increased,  a  weakness  of  the  motor  activity  may  be 
suspected. 

I  have  rt!peat(Mlly  made  the  observation  that  the  rpsulta  of  the  Mathieu-ROmoud 
method  do  not  coincide  with  those  obtained  with  the  Leube-KiPgel  teat-meal  tan 
empty  stoinar-h  Revcn  hours  later).  T  haie  fmmd  very  frerniently  that  the  Muthicn 
R<5mond  method  showed  the  presence  of  greater  quantities  of  retained  stomach- 
contents  than  those  given  above,  wherpas  the  Leube  test-meal  presented  normal 
figures.     I  have  never  seen  these  eoridittonH  reversed. 

In  the  method  of  .Son'nf*en  and  Brandenbvirg,'  which  has  been  leas  generally 
adopted,  a  30  per  cent,  suhition  of  protogen  (obtained  by  the  action  of  formal- 
dehyde ujKjn  the  white  of  vgg\  la  employed.  Hie  patient,  on  an  empty  stomach, 
takes  300  to  500  ewbic  centimetrcj*  of  Ihifl  solution,  and  from  a  half  to  iin  hour  later 
the  stoniaeh-content*  are  expre«Hed,  immediately  after  which  the  retained  storaaeh- 
contenti*  are  diluted  witli  100  to  200  cubic  centimetres  of  water,  which  is  then  also 
eispreHsed.  The  amount  of  nitrogen  present  is  then  estimated  in  5  cubic  centimetres 
of  both  solutions  according  to  the  K|elihihl  method,  Tlie  amount  of  retained  stom- 
ach-contents ia  then  determined  by  means  of  a  simple  formula.  The  assistance  of 
a  large  laboratory  is  needed  for  this  method. 

The  odour  of  the  storaach-contents  is  quite  characteristic  in  many 
cases.  It  may  be  pungent-^our  on  the  one  hand,  or,  on  the  otlier  hand,  when 
acids  are  absent  or  an  alkaline  reaction  exists  it  may  be  flat.  When  a 
large  amount  of  blood  is  present,  the  stomach-contents  have  a  peculiar 
sweetish  odour  eimilar  to  that  of  blood. 

If  the  reaction  is  acid,  the  siraplcj  distinct,  sour  odour  which  is  caused 
by  hydrochloric  acid  can  be  distinguished  from  that  attributable  to  the 
fatty  acids.  The  latter  is,  however,  only  demonstrable,  at  least  after  a  test- 
breakfastj  when  extensive  fermentative  processes  exist  in  the  stomach.    The 


•E.  Reichmann,   Deutsche  medicinSsrhe  Wochenachrift,  1805;   Litteraturbeilage, 

No.  12. 
'SGrensen  and  Brandenburg,  Archiv   fUr  Verdauungskrankheiten,   1898»  Bd.  3, 

S.  377. 
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of  HjS  18  al§o  very  characteristic  and  will  be  discussed  later.  The 
;h-conteQts  are  faeculent  when  an  abnormal  communication  exists  be- 
tbe  stomach  and  the  small  iiitestinea  and  especially  the  large  intes- 
tjiifis;  the  contents  are  foetid  in  ulcerating  carcinoma,  phlegmonous  gas- 
tritis, and  in  gastric  abscesses. 

NThm  odour  of  the  fltomach-contenU  ia  of  pathognomonic  value  in  the  dilTereiit 
of  polaoniD^.   for  instance,  garlic  odour  in  phos.phorua   poisoning,  the  odour 
tar  Almonds  in  nitrohenzol  poisoning,  the  wellknovAii  carbolic  odour  in  carbolic 
loiaoiiing.     The  odour  of  ureemic  romitus  is  ammonlacaL 

It  should  be  remarked,  however,  that  the  odour  of  the  stomach-contents 
ifl  not  always  due  to  gastric  or  intestinal  disease,  for  it  may  also  be  referable 
(0  ulcerative  processes  of  the  oral  cavity,  the  pharynx,  or  the  oesophagus. 
'  Tbm^  as  I  have  repeatedly  observed,  tlie  stomach-contents  may  possess  a 
foetid  odour  in  ulcerative  stomatitis,  in  abscesses  or  cancer  of  the  pharynx, 
ind  also  in  oesophageal  cancer,  abticesses  of  the  antrum  Highmori,  etc. 


Chemical  Examination  of  the  Gastric  Contents. 

Chemical  examination  of  the  gastric  contents  ia  undertaken  with  the 
object  in  view  of  obtnining,  in  the  fullest  sense  of  the  term,  a  picture  of  the 
course  of  digestion  in  the  stomach  m  well  as  of  the  processes  to  be  completed 
\m  the  intestines,  and,  by  comparing  it  with  the  normal  physiological  func- 
tions, to  gain  information  as  to  the  existence  of  any  functioml  disturbances 
or  changes,  and  to  secure  useful  inform  a  tion  for  the  therapy. 

Several  points  of  significance  in  the  metliods  of  examination  may  be 
ippropriately  mentioned  here, 

A  diagnosis  as  to  the  condition  of  the  gastric  fimctions  can  be  estab- 
lished from  a  single  examination  only  in  the  rarest  cases  (for  example,  in 
proDoanoed  ectasia).  It  must  be  noted  in  this  connection  that  fear  of  the 
maeh^tnbe  does  not  uncommonly  have  an  unfavourable  effect  upon  the 
toDperament  which,  as  we  know,  can  influence  to  a  large  extent  the  digestive 
ptocessGS.  This  holds  especially  tme  for  n  our  asthenics,  but  is  also  applicable 
to  healthy  but  timid  individuals.  I  am  of  the  conviction  that  in  doubtful 
CMtt  it  is  necessary,  as  a  nde,  to  pass  the  stomach-tube  three  times,  after  as 
many  test-meals,  in  order  to  become  thoroughly  informed  as  to  the  func- 
tboal  activity  of  the  stomach  ;  this  does  not  include  the  passage  of  the 
ifeomach-tube  when  the  stomach  is  fasting,  which  should  be  done,  if  at  all 
pwiible,  in  every  case,* 

•  1  wish  to  atate  here  that  the  examination  of  the  stomach  with  the  tiibe  Rhould 
btdiipaucd  with  If  poaaible  during  menstruation,  for  the  researches  of  von  Kret8chj% 
IwiJd,  wid  inT««»lf  and  Eisner  btive  shown  thfit  secretion  of  the  gutric  juice  may 
be  temporarity  changed  at  this  period  (see  above,  page  104). 
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I  have  found  fruin  the  nbondunt  material  in  my  private  and  hospital  practiM 
that  afttir  a  primarj  and  sutvessful  piiHsage  of  tlie  stomaeU-tube,  the  patient  id  quiti 
willing  to  .siibniit  to  a  second  examination.  On  the  other  hand,  a  patient  can  rarely 
be  induced  to  agree  ta  a  second  examination  when  the  first  exploration  with  a  tube 
was  for  any  reason  unftuecessful.  The  physician  must  therefore  exerci&e  the  greatest 
care  and  patience  the  first  time  a  lube  ia  passed. 


Eeaction  of  the  Stomach-Cotttents. 
After  examiniDg  tlie  stomach-contents  macroscopically,  a  portion  of  it 
is  filtered  as  carefully  as  possible  (groovod  filter)  and  tested  for  its  reactioE 
with  litmus  paper.  The  reaction  may  be  acid,  amphoteric,  neutral,  or  alka- 
line. If  the  reaction  has  been  found  to  be  acid,  the  presence  of  free  acid^ 
should  he  tested  for. 

We  distinguish  now  for  the  first  time  between  free  acida  and  combined  acids. 
If  a  very  dilute  solution  of  hydrochloric  acid  is  added  to  one  of  albumen,  the  mix- 
ture will  give  an  acid  reaction  from  the  moment  that  the  hydrochloric  acid  is  added; 
but  not  until  after  further  addition  is  it  posaible  to  detect  hydrochloric  acid  in  the 
mixtiare,  by  means  of  the  reactions  about  to  be  mentioned.  Even  thoiigh  the  hydro- 
chloric acid  which  has  combined  with  the  albumen  be  latent  for  colouring  substaneet, 
it  is  not  without  use  to  digestion,  especially  when  combined  ^^ith  pepsine.  There  i« 
no  doubt  nowadays  but  that  ditfestion  may  proceed  without  jfrcc  hydrochloric  acid; 
it  is  simply  leas  complete  in  tNimparisnn  with  that  which  occurs  when  free  hydro- 
chloric acid  is  present.  It  is  as  incorrect  to  aasume,  as  is  done  hy  Salkowski  and 
V.  Jakach.  that  the  uncombined  hydrochloric  acid  alone  Is  capable  of  physiological 
activit}%  as  it  is  to  consider  it  as  superfluous,  as  claimed  by  Martins  and  Lttttke 
according  to  Roaenhcim's  saggestion.  If  such  were  the  case,  the  absence  of  free 
hydrochloric  acid  would  neccasarily  be  the  rule  and  the  presence  the  exception, 
whereas^  us  is  well-known,  the  reverse  is  true.  In  my  opinion,  then,  the  terms  "free" 
and  "combined""  hydnjchloric  acid  are  still  the  most  appropriate.  The  albuminous 
bodies  may  be  only  slightly  combined  or  saturated  with  the  acid.  If,  for  example, 
a  dilute  solution  of  hydrochloric  acid  or  lactic  acid  is  added  drop  by  drop  to  a  solu- 
tion of  albumen,  the  mixture  will  show  «cid  reaction  soon  after  the  first  drops; 
nevertheless  the  albumen  is  capable  of  absorbing  a  considerably  larger  amount  of 
acid  without  allowing  any  of  the  acid  to  remain  free.  The  albumen  becomes  satu- 
rated with  acid  when,  uixm  the  addition  of  the  next  drop  of  acid,  it  may  be  demon- 
strated by  means  of  a  colouring  substance.  The  quantity  of  acid  necessary  to 
saturate  the  albumen  may  be  designated  as  the  "'capacity  for  saturation."  The  lat- 
ter varies  not  only  with  the  different  forms  of  proteids,  but  also,  as  was  fihawn  by 
the  researches  of  F.  Blum.'  with  certain  modifications  of  albumen  (sjiitonine,  pro- 
peptone,  peptone)  which  arise  during  digestion.  It  equals  80  to  90  per  cent,  (that 
is,  0.29  per  cent,  absolute  or  1J6  ollicinal  hydrochloric  acid)  in  milk  when  a  deci- 
normal  solution  of  hydro^'hloric  acid  is  employed.  Likewise,  according  to  v, 
Pfungen,*  the  saturation  capacity  for  meat  equals  0.843  per  cent,  absolute  or  3.3728 
<»f}ieinal  hydrochloric  acid.     In  otht*r  words,  when  a  piece  of  meat  is  to  be  digested 


«Blum,  Zeitschrifl  f{lr  IcHnische  Medicin,  lSft2,  Bd.  21.  S.  558-572 
*  V.  Pfungen,  Wiener  klinische  Wochenschrift,  1S89,  No.  6-10, 
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•  •tooiAch  which  is  not  secreting  hydrochloric  acid,  it  would  require  at  lectst  tt8 
dour  oflScitml  hydrwh lorie  acid  for  t?\'ery  100  grauaiucii  of  meat.  The  amount 
•4  bydroehlorio  acid  required  for  such  a  atuall  meaj  of  meat  (as  lOO  grammes)  is 
ia  mlity  gnmieT^  for  a  purtJan  of  the  acid  which  U  introduced  is  lost  by  combining 
Tilli  Ibe  mlkaliea,  salta.  and  alhuminoid  siibKtnnee?i  (mucin,  mueus,  cells,  etc)  in 
ll«^  stooiAeh.  £ren  a  roll  (35  grammi'M)  re^uireg  for  it^i  di^ntion^  according  to  v. 
Pfiisgm*  0.944  gramme,  and  therefore,  according  to  the  above  inentioned  example, 
ftpOTtioci  grent^r  th;«n  1  gramme  of  bydrochioric  acid. 

The  marked  saturation  ciipacity  of  albumen  hna  alao  been  proven  by  F.  Moritz^* 
ttougil  ftaoTchea  on  the  healthy  human  being.  He  found  hydrochloric  acid  pre«- 
«t  in  the  free  stute  not  earlier  than  about  four  hours  after  a  meal  of  me^t^  whereas 
tlUr  a  meiil  of  starchv  food  (potatoes)  it  was  found  in  large  quantities  during  the 
hour. 


The  most  sensitive  test  for  free  hydrochloric  acid  k  furnished  by  means 
of  oon^  red.    It  was  discovered  by  Botticker  in  1S84,  and  is  obtained  by  the 
I     action  of  a  molecule  of  the  hydrochlorate  of  tetraazodi phenyl  (from  benzi- 
din)  upon  two  molecules  of  naphtionic  acid.    It  was  introduced  into  prac- 
tice by  T,  Hosslin^*  and  KiegeL*-  who  recommended  it  in  the  foi-m  of  congo 
pftper  as  a  reagent  for  free  hydrocldoric  acid.    According  to  LeoV*  opinion, 
I     viib  which  I  agree,  congo  red  in  solution  is  even  more  sensitive  than  the 
L    eoango  paper.    This?  solution  is  about  ten  times  as  sensitive  as  the  paper,  for 
H|j  IIUKD8  of  it  0.0009  per  cent,  of  hydrochloric  acid  can  be  detected,  whereas 
^Rie  p*per  does  not  react  until  0.01  per  cent,  of  the  acid  is  present.    Control 
Htrperiments  instituted  by  myself,^*  which  have  been  essentially  confirmed  by 
HSchiffer.'f  showed  that  in  low  percentages  of  hydrochloric  acid,  as,  for 
■  tttmple*  0,1  per  mille  and  more,  this  colour  reaction  diifers  in  no  respect 
from  that  obtained  by  organic  acids.    Thus,  for  example,  the  blue  colour- 
Ation  caused  by  0.1  per  cent,  of  hydrochloric  acid  corresponds  to  that  due  to 
0.3  per  cent  of  lactic  acid. 

Tliis  may  lead  to  confusion  in  certain  cases.  To  avoid  any  error,  treat 
the  blue-coloured  strip  of  paper  with  ether,  which  does  not  discolourise  the 
Une  colouration  of  hydrochloric  acid,  but  does  discolourise  that  of  lactic 
toL  Only  when  the  blue  colouration  is  marked  (azure  [sky]  blue)  we 
iDSf  conclude  without  this  test  that  free  hydrochloric  acid  is  present.  Since, 
Iwdrerer,  we  possess  absolutely  reliable  hydrochloric  acid  reagents,  it  is  more 
nwful  to  employ  either  the  congo  paper  or  congo  solution  simply  as  a 
rmgent  for  free  adds,  in  which  respect  it  certainly  exceeds  in  sensitiveness 
lie  majority  of  the  Jenown  acid  reagents. 


•Morita,  Dcutaches  Archiv  fflr  klini»che  Mwiicin,  1 889,  Bd.  44,  Heft  2  und  3. 

"v.  H&Mlin,  MUncliener  raedicinische  Wochenaehrift,  1886,  No.  6. 

°Si«»gel,  Deutsche  mediciniBche  Wocheneelirift,  1886,  No.  35. 

•Leo,  Diii^o»tik  der  Krankheiten  der  Verdauungsorgane,  Berlia,  1890,  S.  99. 

^BoMh,  Deutsche  mediciniaehe  Worhens<'hrtft,  1887,  No.  39. 

■^Soliffer,  Centralblatt  ftir  kliniindie  Medicin,  1888,  8.  B41, 
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After  Congo  paper  has  proven  the  presence  of  free  acids,  the  examina- 
tion should  be  directed  toward  free  inorganic  acids.    We  will  next  discufis : 

I  The  Eeactiona  With  Free  Hydrochloric  Acid. 

Two  large  groups  of  reagents  may  he  distinguished:  1,  reagent*  which 
arc  altered  in  a  characteristic  manner  by  acids  in  general  and  mineral  acids 
in  special,  and  2,  reagents  which  form  a  characteristic  combination  only 
with  mineral  acids.  The  colouring  substances  which  have  proven  the  most 
excellent  for  these  purposes  are  particularly  the  rosanilins  and  azo-dyes. 

I.  Reagents  which  are  caused  to  xmdergo  colour  changes  by  free  acids 
(e.'tpccially  mineral  acids). 

The  rosanilin  (fuchsin)  dyes  which  are  of  particular  use  include  the 
methyl-  and  gentian-violet,  and  the  "brilliant  vert"  of  the  French. 

The  azo-dyes  include  tropa?olin  00^  which  is  designated  as  ^TOrange 
poirrier  No.  4"  by  the  French,  the  above  mentioned  eongo  red.  benzopur* 
purin  6B  (v.  Jakeeh**),  and  dimethylamidoazobenzol.  All  of  the  mentioned 
dyes,  the  majority  of  which  play  an  important  role  in  dye-works,  are  highly 
sensitive  to  acids,  wliieh,  as  a  rule,  cause  to  a  more  or  less  extent  character- 
istic changes  in  their  colouring  substances.  Their  diagnostic  usefulness  in 
testing  hydrochloric  acid  is  due  to  the  fact  t!iat  organic  acids  change  their 
colour,  as  a  rule,  only  when  these  acids  are  concentrated,  which  occurs 
rarely  or  never  in  the  stomach. 

The  sensitiveness  of  the  different  dyes  for  acids  varies  markedly.  The 
table  on  page  164  presents  tlie  sensitiveness  of  the  most  useful  hydrochloric 
acid  reagents. 

Methyl-Violet.^ — This  represents  a  variable  amount  of  methylated  ros- 
anilins; the  greater  the  number  of  methyl  groups  present,  the  bluer  the 
colour;  and  the  smaller  the  number^  the  redder  the  products  obtained.  Thus 
the  bluest  is  the  hexamethyl-pararosanilin;  the  reddest,  the  trimethyl-para- 
rosanilin.  Maly^^  and  Lsiltorde^'*  were  the  first  to  recommend  it  for  physio- 
logical purposes,  while  van  den  Velden^^  was  the  iirst  to  employ  it  in  clinicjil 
diagnostica.  These  dyes  combine  with  hydrocliloric  acid,  and,  though  more 
weakly,  also  with  organic  acids;  although  these  resulting  products  have 
not  as  yet  been  carefully  studied,  they  are  distinctly  characterised  by 
changes  of  colour.  Methyl-violet  turns  sky-blue  even  when  only  traces  of 
hydrochloric  acid  are  present. 


^•v.  Jakaoh,  Klinieche  Diagnoatik  inner^r  Kninkhtiiten,   1901,  5  Aiifl.,  S.  202. 

"Maly,  ZeitHchrift  frir  physio logischp  aiemic.  Bd.  1,  S.  147. 

»"  fjitwrtle,  Gazette  Mf-dedne  de  Turin,  1874.  Xo.  32-.14. 

^^  van  den  Velden,  Deutachefi  Archiv  fUr  kliuiscke  Medioln.  1879,  Bd.  23,  S.  36&. 
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i^  The  reaction  teat  may  be  l«?st  ol^taiiifd  in  the  following  manner.  A  methyl- 
Tiolet  solution  is  prepared  of  such  eonf-entrationi  that  wlioii  hi  a  test-iuhe  it  gives  a 
dtfttiiict  violet  colour;  thina  eolutlun  i»  divided  iuIjo  two  eijjLial  pjirt:^,  to  one  of  wliieh 
fiJtCTed  Biomach-juice  ib  added.  If  hydrochloric  aeid  be  present,  tlie  methyl-violet 
wfH  turn  into  a  deep  aky-blue  eoloiir.  The  test  may  also  be  performed  witli  the 
WKBKt  rraulta  by  placing  the  solution  in  two  vvateh-cryaUla  and  adding  some  filtered 
^•iric  juice  to  one  of  them.  A  marked  colour  change  (Ewald  and  Boah^)  ie  also 
obCaunvd  by  adding  the  raethyl-^iolet  to  the  stomach-contents  in  such  a  manner  that 
it  will  form  a  layer  above  it.  If  hydrochloric  acid  be  present,  a  beftiitiful  skj'-blue 
ma»  is  formed  at  the  point  of  contact,  which  ia  clearly  distinguished  from  the 
■rthyl-violet  contained  in  the  dropper. 

I        Brilliant  green   (brOliant  vert)    has  been  particularly  recommended 
by  Lazmois'^  and  Lepine.--    Tlus  reagent  i&  described  by  Lannois  as  follows: 
Brilliant  green  is  a  bluish  green  dye  which  turns  into  a  beautiful  blue  when 
diluteil  with  much  water.     If  two  or  three  drops  of  this  reagent  are  added 
to  a  0.1875  per  miile  solution  of  hydrochloric  acid,  the  mixture  begins  to 
tarn  green;  ii  a  larger  amount  of  hydrochloric  acid  be  present  the  mixture 
will  tasume  a  yellowish  tint,  which,  as  may  be  plainly  seen,  rapidly  increases 
fo  that  in  a  1.5  per  mille  solution  the  yellow  colour  is  perfectly  distinct. 
lAciic  acid,  when  present  in  a  concentration  of  3  per  mille,  produces  a  green- 
ish colour,  but  never  a  yellow  tint;  hence  the  presence  of  lactic  acid  does  not 
H  interfere  wiih  the  yellow  colour  due  to  hydrocldoric  acid.     Georges,**  A. 
^il&tiiiea,^^  and  Bouveret*''  also  recommend  vert  brilliant  and  prefer  it  to 
^nMbyl-Tiolet  because  the  colour  cliangcs  are  more  pronounced.   Krukenberg, 
Von  the  other  hand,  failed  to  get  the  brilliant  green  reaction  in  gastric  juices 
■    wliich  responded  distinctly  to  the  other  hydrochloric  acid  reactions.     Mar- 

tius  and  Liittke*"  consider  this  reagent  altogether  worthless. 
K         The  most  important  of  the  azo-dyes  include: 

W  Tropseolin  00. — This  dye  represents  the  sodium  salt  of  phenylamido- 
l»t)-benzol-p-8ulphonic  acid  and  is  obtained  by  the  action  of  paradiazo- 
benzol-sul phonic  acid  upon  diphenylamin.  When  dissolved  in  alcohol  the 
ydlowish-browTi  solution  thus  formed  is  turned  into  a  deep  red  upon  the 
addition  of  dilute  hydrochloric  acid,  lactic  or  acetic  acid,  and  upon  the 
aildition  of  a  large  quantity  a  niby-rcd  colour  is  obtained.  A^  small  amounts 
as  2  to  3  per  mille  of  hydrochloric  acid  may  be  detected  in  this  manner.   As 

•Ewald  and  Boas,  Virchow's  Archiv,  1SS5,  Bd.  lf>l. 

"  LnnnoiH.  Revne  de  mCHleeine,  1887,  No.  5. 

*  Lupine,  Snc.  Mr»fl.  des*  lirtpitaiix  de  Pans.  2H  Jjinimry,  1887. 

■Gforges,  Archives  de  mMfclne  o\p<'rimenta]e,  I8H0,  S.  718. 

■•A,  MathieUt  Tljerai>eiitique  dcs   inaladiea   de  I'eatomac   ct   dc   Fintcstin,  Paris, 

18P3,   S.   21;    Traits  dea  makdjes  de  reatoraac  et  do   I'ltitcatinj   PariS|    1001, 

S.  76. 
*Bonveret,  Traits  dea  maladies  de  I'estonmc,  Paris,  1893,  S.  83. 
"Martiiw  and  Liittke,  Die  Magenslture  dea  Menschen,  Stuttgart,  1892,  S.  46. 
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1  have  shown,-*  tlio  tmpamlin  test,  when  performed  with  the  following  modi- 
fications, is  an  absolutely  reliahle  and  unequivocal  method*  for  detecting 
hydrochloric  acid.  Three  to  four  drops  of  a  saturated  alcoholic  solution  of 
tropieolin  are  placed  in  a  porcelain  dish^  the  edges  of  the  latter  are  tilted 
so  as  to  t^prcad  the  solution  about,  and  then  an  equal  amount  of  gastric 
juice  is  added ;  the  dish  is  again  shaken  in  order  to  mix  the  two  solutions. 
If  the  dish  is  now  gently  lieated  over  a  small  flame,  beautiful  lilac  or 
blue  stripes  form  at  the  edges  which  are  absolutely  charact eristic  of  hydro- 
chloric acid.  A  similar  colour  retiction  is  noi  obtained  bij  organic  acids,  no 
matitr  what  the  degree  of  conccntralion  maij  he. 

Tropa^olin  paper,  which  is  more  convenient  and  simpler  in  application, 
is  prepared  by  soaking  strips  of  good  Swedish  filter  paper  for  a  long  time  in 
a  saturated  alcoholic  solution  of  tropjeolin  and  then  drying  them.  Gastric 
juice  wfiich  contains  hydrochloric  acid  at  first  discolour jzes  tlie  paper  brown 
to  a  more  or  less  marked  degree;  upon  heating,  the  brown  is  changed  to  lilac 
or  blue.  This  colouration  is  also  obtained  spontancoui5ly  when  the  paper  is^ 
dried  at  the  temperature  of  the  room.  Organic  acids  in  concentrated  forms 
may  also  produce  a  brown  colour,  w^hicli,  however,  disappears  upon  heating 
or  by  allowing  it  to  He  undisturbed  for  a  long  time  or  by  treating  wiUi 
ether;  but  the  blue  or  lilac  tints  are^  however,  never  obtained  with  these 
acids. 

The  Iropa'olm  fxiper  is  aceordingli/  an  excellent  test  for  information  to 
the  phtf.sirtdfis.  Confirmation  hy  other  methods  needs  only  be  resorted  to 
when  (his  test  gives  a  tvcak  or  negative  re-action*^ 

Congo  red,  ser  page  157. 

Bensopurpurin  tJB  is  recominpndt^d  by  v.  J«ksch.^  According  to  that  atithor, 
this  dye  can  detect  even  0..19  inilligrrtnime  of  hydrochloric  acid  in  6  cubic  centimetres 
of  wflter.  Benzopurptirin  is  employed^  like  congo  and  tropfeolin,  in  the  form  of  strips 
of  pap<?r.     Tt  hflH  not  stood  tlie  test  of  time. 

Topfer*"  has  recently  advocated  a  0.5  per  epnt.  sohition  of  ilinuihtflfimidoazo- 
benzol  nn  a  reagent  for  free  hydrochloric  avid.  Extremely  miniitL«  qiiuntities  of  free 
hydroehlorie  .acid  discolour  the  reagent  distinctly  red:  and  indeed  this  test  is  ten 
timpR  as  sensitive  to  solutions  of  hydrochloric  acid  as  oongo  paper  and  phloroglucin- 


•  George*,  I.e.,  considerfl  tropa'olin  M  belonging  in  the  aanie  class  with  the 
reagent  of  Gtlnzburg  and  the  resorcin  test*  and  indoed  reports  Ciiftca  in  which  the 
latter  testa  were  negative  and  the  former  jjoaitive.  In  a  wide  experience  I  have 
failed  to  note  similar  caae», 

*•  I  have  employed  the  tropieolin  paper  teat  for  over  fifteen  years  and  am  per- 
fectly eatiafied  with  it.  The  poor  results  of  others  may  be  attributed  to  defective 
tropspnlin^  or  poorly  coloured  paper. 

'"'BoaH,  Deutsche  medicinische  Wocbensebrift,   IfifiT,  No,  3U. 

'^v.  Jakachj  Klinische  Diagnostik  innerer  Krankheiten,  1901,  5  Aufl.,  S.  202, 

'•Topfer,  Zeitachrift  fHr  phy»iol.  Chemie.,  Bd.  19,  Heft  1. 
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t^Lnntin.  According  to  the  r^earches  of  Strauss,"^  tliia  preparation  reacts  also  to 
mdd  piio«phAteii  and  moderately  concentrated  solutions  of  lactic  acid^  but  a&ceordiug  to 
illri'*  Ibis  i«  true  only  of  artilicial  mixturea  and  not  of  native  atomach-contente. 
This  subject  will  be  diseusAed  in  greater  detail  in  the  description  of  Tijpfer'a  method 
for  »tiniating  hydrochloric  acid. 

Irgt-tabU  Dyes. — I'tTelmann**  Ima  employed  and  reconimemJed  tlie  wine  pig- 
ment, juid  the  coloviring  »ub»tancea  of  the  mallow  and  the  whortleberry  a»  reagents 
for  tlie  detection  of  hydrochloric  acid.     These  have,  however,  obtained  no  foothold  in 


I 


11.  Btagenis  which  are  altered  only  by  hydrochloric  acid  in  a  char^ 

acieristic  manner. 
1.  Fhloroglucin-VaEilliii    (Giinzburg's  reagent).'* — This  preparation, 
Yhieh  is  composed  of 

Phloroglucini     2.0 

Vanillini     1.0 

Alcoholls   absoluii    30,0 

in  extraordinarily  sensitive  and  also  highly  reliable  reagent.  It  is  em- 
byed  by  pouring  three  drops  of  the  reagent  from  a  small  pipette  battle 
rcelain  dish  con  tain  jog  an  equal  quantit}'  of  the  filtered  storaach- 
;  the  two  solutions  are  then  thoroughly  mixed. 

Upon  carefully  heating  over  a  small  flame,  a  pretty  carmine-red  tint 

is  obtained,  especially  around  the  edges.     This  colour  is  due  to  extremely 

toe  crystal,  which  develop  even  in  a  watery  solution  of  a  dilution  of  0.01 

per  cent    Nothing  but  fine*  red  streaks  are  seen  in  a  dilution  of  0.005  per 

cent,  no  reaction  is  ohtaine<l  in  greater  dilutions.    No  organic  acid  of  what- 

frer  degree  of  concentration  produces  this  colour  reaction.    Very  useful  and 

mnveoient,  in  my  experience,  is  the  filter  paper  prepared  with  Giinzburg's 

eolntiotj,    A  piece  of  this  paper  moistened  with  two  or  three  drops  of  stom- 

icb-eontenta  and  then  heated  will  present  beautiful  carmine-red  areas  which 

THDarn  uninfluenced  by  ether.    [Oiinzburg's  reagent  produces  a  very  similar 

UiiWr  reaction  with  boracic  acid   {preserved  foods!).] 

1  Eesorcin  (Boas*  reagent),** — ^This  reagent  is  composed  of 

Resorcini  resublimati 5.0 

Sacchari   albi    3,0 

Aleoholis   diluti    ad  IQO.O 


•Stniws,  I>eiit»che«  Archtv  ftlr  klinifwhe  Medicin,  1895,  Bd.  5fi,  Heft  I  u.  2. 
'JTTfiri,  Arfhir  fCir  Venlnnunp«*krnnkhHiten,  18f»R,  Bd.  2,  Heft  2  ii,  3. 
'^ L'fTelnmnn.  Zeitschrift  ftlr  kliniHchp  Medicjn,  1R84,  Bd.  8,  S.  393. 
(■fJRMburif,  Centratblatt  f(tr  klinisohe  Medicin,  1^87,  Xo.  40. 
Boo*,  Centralblatt  fiir  kUnieche  Medicln,  1888,  No*  46. 
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If  three  to  five  drops  of  this  preparation  are  added  to  five  to  six  drops  of 
Btomach-€ontcnts  and  the  mixture  heated  over  a  small  flame  until  coujpletely 
evaporated,  a  pretty  rose  to  Ycrmilion-red  colour  is  obtained,  which  dis 
appears  gradually  upon  cocjling;  this  colour  reaction  resicmbles  closely  that 
of  phloroglucin-vaiiillin.  Organic  acids  do  not  call  forth  a  similar  rcnction. 
The  same  ressult  is  reaehetl  by  iiniiiersing  a  strip  of  Swedish  filter  paper 
into  the  stomach-contents  containing  hydrochloric  acid,  adding  one  to  two 
drops  of  the  resorein  solution,  and  then  slowly  heating.  A  violet  colour  is 
at  first  jiroduced,  hut  upon  further  heating  a  brick-red  tint  is  obtained  which 
is  not  decolouristed  by  the  addition  of  ether.  The  resorein  test,  as  is  now 
generally  acknowledged,  '*is  in  all  rej^pects  ef|ual  to  the  Giinsburg  reagent" 
(Aiartins  and  Liittke^'),  but  reciuires  greater  care  in  its  use. 

3.  Alphanaphtiiol  Test  of  Winkler.-'"^ — When  a  small  quantity  of  a 
strongly  diluted  t^jlution  of  hydrochloric  acid,  or  of  stomaoh-con tents  con- 
taining hydrochloric  acid,  is  placer!  in  a  pcnrcelain  dish  with  several  granules 
of  grape-sugar,  and  several  drops  of  a  5  per  cent,  alcoholic  solution  of 
alphanaphtho!  are  added,  a  blue-violet  zone,  which  rapidly  turns  dark  as 
ink»  will  form  near  the  end  of  evaporation  after  careful  heating. 

Too  rapid  heating  will  easily  cause  products  due  to  burning,  which  wiU 
disguise  the  blue  colonr.  It  is  advisaljle,  tiierefore,  to  perform  the  experi- 
ment over  a  water-bath.  Instead  of  adding  the  grape-^ugar  in  substance, 
we  may  employ  a  sohition  of  grape-sugar  in  the  alcoholic  solution  of  naph- 
tliol ;  0.5  to  1  per  cent,  of  grape-sugar  is  sufficient 

This  reagent  contains,  according  to  Winkler, 

I  Alphanaphthol     0.5 

I  Sacchari    uvici     0.1 

I  Alcohol,    absol 10.0 

Winkler  states  that  this  reaction  is  positive  even  ^vhen  the  percentage 
of  anhydrous  hydrochloric  acid  is  as  low  as  0.0-1  per  niille.  It  doe?  not 
respond  to  organic  acids. 

\  Tkt  Practical  Value  of  the  Hydrochloric  Acid  Tests. 

The  large  number  of  reagents  for  testing  hydrochloric  acid  make  it 
necessary  to  refer  to  the  practical  value  of  the  diJferent  ones.  To  begin  with, 
there  can  be  no  doubt  lliat  the  true  hytlrochloric  acid  reagents  are  to  be  pre- 
ferred to  other?  because  of  their  ability  to  detect  minimal  amounts  of  hvdro 
chloric  acid  under  all  circunistaneea  and  conditions*  Nevertheless,  the 
so-ealled  dyed  papers,  namely  congo  and  tropteolin  paper,  as  well  as  diiue- 


•*  Martins  and  Ltlttke,  Dio  Magensfiurp  dPH  Mensclipn,  Stuttgart,  1892. 
■•  Winkler,  feutmlblatt  ftlr  iimere  Medkin,  ]Kl>7.  No.  39. 
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thjlamidoazobenzol  also  furnish  very  useful  tests,  which  with  much  prao 
tice  and  €xperience  may  be  employed  for  approximately  correct  quantitative 
«BtiinAtions.  I  am  inclined,  therefore,  to  always  use  first  tlie  dye  test  in 
€fifT  examination  of  the  stomach-conteuts,  wliicli  in  doubtful  cases  is 
fcUowcd  by  the  employment  of  the  true  hydrochloric  acid  reagents. 

Tlie  lue  of  fuchsin  luid  azo-dyes  in  testing  hydrochloric  acid  was  objected  to 
lor  Um  rauon  that  the  colour  reaction  was  prevented  or  diaguiaed  by  albuminoid 
bodiM,  mlbumisatefl,  salts,  etc.  The  degree  of  this  influenco  was  carefully  and  min- 
nUAj^  studied  by  many.  On  the  other  hand,  it  wna  believed  that  the  true  hydro- 
chlDfic  acid  reagenta  {phloroglucin-vanillin,  resorcin)  had  the  advantage  that  they 
iHBAin  unaifec'ted  by  peptone  and  albuminoid  bodies.  I  believe  I  waa  the  first  to 
fmphaticaHy  call  attention  to  the  fallacy  of  Buch  a  deduction.*^  The  above-men- 
tianed  t»t8  were  made  by  adding  variable  qiinntitiea  of  albumen,  sjilta,  etc.,  to 
lUNmi<chH30D tents  containing  hydrochloric  acid,  and  then  testing  for  hydrochloric 
in  this  manner  the  amount  of  free  hi/droohioiio  acid  was  inftucncrd,  and  not 
reofcntf  and  the  absence  or  presence  of  the  reaction  was  indica^tive  of  nothing 
whether  or  not  free  hydrochloric  acid  still  existed  after  the  addition  of 
salts,  etc.  Afl  a  matter  of  course^  every  hydrochloric  acid  reaction  be- 
weaker,  and  finally  disappears  in  proportion  to  the  amount  of  albuminates 
present.  The  sensitiveness  of  a  hydrochloric  acid  test  depends  upon  how  much 
or  peptone  a  solution  to  be  analysed  can  contain  without  lessening  the 
of  the  reaction.  Tlt€  same  results  can  Ukexoise  be  obtained  by  a  far  sim- 
pfar  HMOfM,  that  is,  by  gradital  neutralisation  of  stomack-contents  containing  hydro- 
thloric  acid  6y  means  of  sodium  or  potwisium  hi/droxide. 

The  opinion  is  not  rarely  expressed  in  literature  that  free  hydrochloric  acid 
rannot  be  detected  by  means  of  the  usual  reagents  under  abnormal  eircuni stances, 
fttt  account  of  the  presence  of  high  percentages  of  albumenj  peptone,  and  salts  in  the 
itooadi,  or  because  of  similar  factors.  Nothing  can  be  more  incorrect!  If  th© 
amtioiied  conditions  existed  hydrochloric  acid  in  the  fre«  state  would  not  be  present, 
li  may  be  obviously  seen  from  the  above  diseussion.  Such  eonditiona  occur  already 
und^r  physiologic  conditions,  as,  for  exnuiple,  one  and  a  half  hours  after  a  mixed 
meal  or  two  to  three  hours  after  a  meat  rich  in  albumen,  or  also  ten  to  fifteen  minut*^ 
after  the  ingestion  of  a  test  breakfast.  Our  object  in  diagiioaia,  however,  is  altogether 
Our  endeavour  is  to  determine  whether  free  hydrochloric  acid  is  present 
li4  if  so,  to  what  extent,  after  the  ingestion  of  certain  food  in  defimte  amounts 
(twt-breakfost.  test-meal),  which  is  followed  by  free  hydrochloric  acid  normally  after 
the  elapse  of  a  definite'  time. 


* 


The  following  table,  partially  bnsed  upon  the  careful  researches  of  Km- 
kenberg,**  fihows  the  limits  at  which  the  various  hydrochloric  acid  tests  will 
re«rt   The  testa  are  arranged  in  the  order  of  their  sensitiveness: — 


«Boa.«,  r<-ntralbUtt  UU  klinische  Medicin.  1888,  No.  45. 
•Krukejiberg,  Inaug.-Dias.,  Heidelberg,  18S8. 
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Dimethylamidoazohcnzol  detects  even  0.(H)2  per  mi  lie  hydrochloric  acid. 

Congo  ynlution iwm     **       •'^  '* 

Congo    paper 0.02 

Alphanaplitlinl  (according  to  Winkler)  l).04 
Phloroghicin-  > 

VanilUn  I 0.05 

Reaorcin  J 

Methyl-violei    0.2         "       "  ** 

Tropa?nlin  Oi) 0.3         "       *' 

Quantitatiye  Estimation  of  HydrocMoric  Acid. 
All  investitrators  liavt?  agived  that,  as  a  ruU*.  the  amount  of  hydrochloric 
acid  varies  hetwecn  0.1  and  0.22  per  cent.,  and  therefore  any  worked  varia- 
Hon  from  these  figures  must  be  looked  upon  as  being  abnormal.  For  that 
reason  the  quantitative  estimation  of  bydrochloric  acid  is  indispensable,  even 
though  it  be  possible  with  a  little  practice  to  determine  the  degree  of  acidity 
approximately  by  the  colour  reactions  with  hydrochloric  acid.  Before  under- 
taking the  quantitative  determination  of  hydrocliloric  acid  it  is  inT|x>rtant 
to  explain  the  elements  to  which  the  acid  reaction  of  the  b^toniach-contents 
ift  attributable.    The  following  table  pre?:ent8  the  sources  of  this  acidity:^ 

1.  Hydrochloric  acid 


free  combined 

(with  albuininoid8,  basic  substances) 

Organic  acids  (lactic,  butyric,  acetic  acids) 


free  combined 

(with  albuminoids,  basic  substances) 
3.  Acid  phosphates. 

Either  the  total  ncirlity  of  the  stomach-contents  may  then  be  deter- 
mined, in  which  case,  if  it  is  desired  to  reach  any  conclusions,  the  above- 
mentioned  factors  concerned  in  the  total  acidity  must  he  taken  into  con- 
sideration;  or  we  may  estimate  the  total  acidity  due  to  hydrocliloric  actd 
(free  and  combined)  ;  or,  finally,  we  may  determine  only  the  amount  of  free 
hydrochloric  acid,  or  only  the  combined  hydrochloric  acid.  The  great 
amount  of  confusion  which  still  exists  on  this  subject  requires,  in  my  mind, 
the  above  classification  of  the  methods  for  estimating  hydrochloric  acid. 
The  question  is  also  frequently  discussed'**  whether  the  hydrocliloric  acid 

*  Compare  especially  Geigel   und   Boas,   Zdtschrift   fllr   klinische   Medidn,    1>«91 
Bd.  20,  Heft  a. 


Id  be  eetiinated  in  the  filtered  or  unflltered  stomach-contents.  It  cer- 
ty  vould  not  be  without  practical  value  if  we  were  able  to  determine  the 
absolute  amount  of  hydrochloric  acid  secreted  from  the  stomach.  Tiiis,  how- 
ever, is  impossible,  for  one  portion  of  the  stoniachH?on tents  which  contains 
hydrochloric  acid  has  entered  the  integtines  at  the  time  of  removal,  another 
portion  of  the  hydrochloric  acid  is  absorbed  and  returned  to  the  blix)d,  a 
thirti  |>ortion  is  converted  with  neutral  salts  into  acid  salts,  and  a  fourth 
ion  is  converted  with  organic  bases  into  neutral  salts;  the  amount  of 
«ieh  of  these  components  can  be  determined  with  difficulty  or  not  at  all. 
Finally,  the  exact  estimation  of  a  mixture  which  i^  &o  variable  as  the  Ptom- 
ach-contt*nts  meets  difficulties  to  which  the  exactness  of  the  methods  for  the 
detennination  of  hydrochloric  acid  is  also  subjected.  Tlie  estiumtion  nf  the 
relative  amount  (percentage)  of  hydrochloric  acid  in  filtered  stomach-con- 
teata  is,  onder  these  circurastancea,  the  simplest  and  most  useful  procedure. 


X.  Estimation  of  the  Total  Acidity. 

The  total  acidity  is  determinL'd  by  means  of  a  decinormal  solution  of 
sodium  hydroxide  (see  below)  to  whith,  as  an  indicator,  is  added,  as  a  rule, 
phenolphthalein  or  litmus  tincture.* 

When  phenolphthalein  is  used  in  the  titration  it  is  best  to  proceed  by 
adding  to  tt*n  cubic  centimetres  of  the  htoniach-couteuts  one  to  two  drops;  of 
a  1  per  cent,  alcoholic  solution  of  phenolphthalein  (an  otherwise  indilferent 
substance),  and  then  allowing  as  much  decinormal  soda  solution  to  flow  into 
it  from  a  Mobr  burette  (t^hake  the  beuker  contaiuing  the  mixture  well)  as 
li  required  to  give  the  fluid  a  faint  reddish  tint 

The  calculation  of  the  amount  of  hydrochloric  acid  is  then  based  upon 
the  fact  that  one  cubic  ceniimeire  of  a  decinormal  solution  corre^potuh  to 
0>00SG5  of  hydroch  loric  acid. 

In  this  manner  the  total  acklity,  referable  to  the  percentage  of  absolute 
clrochloric  acid,  is  easily  determined.  Thus  an  acidity  of  5  (in  10  cul>ic 
Itimetres)  corresponds  to  0.182  per  cent,  of  hydrochloric  acid. 

We  do  not  ooriBider  it  Piiperfluous  to  make  a  few  explanatory  statementa  on 
the  preparation  of  normal  solutions,  for  a  physician  is  occasionally  required  to  pre- 
pifp  them  hinif^elf. 

In  the  volumetric  nnalysia  wp  employ,  lu^tiides  the  empyric  volumetric  lliiids, 


•The  various  indicators  for  the  det4?rminntion  of  hydrochloric  acid  are  by  no 
DWftlui  CTjuivftlpnt.  According  to  the  researchofl  of  Lippiiiann  (Di^s.inaug.,  !^mn. 
1891)  the  percentagie  of  hydrochloric  aeid  is  lower  when  rosolic  acid  i»  uaed  than 
vhm  litmus  and  phenol phthn lei n  are  employed.  The  imrae  indicators  should  there- 
tor*  alwayw  be  employed,  or  tlu^  indicator  which  is  selected  should  awaye  be  men- 

I  in  the  report. 


166 


EXAMINATION  OF  TCE  GASTHIC  CONTENTS. 


compounded  ad  libitum,  socalled  normal  fiutda,  or  normal  solutions,  tbat  ia,  fluids 
which  contain  the  equivnlent  weight  of  the  substance  dissolved  in  the  fluid. 

Wo  speak  ac'eordingly  of  normal  iicid,  normal  alkaline,  normal  silver,  and  nor- 
mal sodium  chloride  solutioua,  etc.  Wlien  the  normal  solutions  are  diluted  in  a 
definite  iiiiinnor,  as  ia  neeeaaary  in  order  to  attain  the  greateist  degree  of  accuracy 
when  titrating  weak  acid**  or,  vice  vvrsa^  weak  alkaliejj,  we  =«i>eak  of  a  fifth,  a  tenth, 
a  twentieth,  iind  a  hundredth  of  a  normal  solution.  Inasmuch  as  the  e<|uivalent 
weight  of  hydrochloric  aeid  18  3(3.5  (H^l,  CI  =  35.5),  ami  of  sulphuric  add 
{11,80,)  49  (H,  =  2,  S^32,  40^64:=  OS;  tliie  is  the  molecular  weight  of  sul- 
phuric acid,  hut  as  it  is  dibasic,  its  equivalent  weight  i*^iild  be  the  half  of  J>8,  or 
49),  a  normal  solution  of  hydrochloric  acid  would  be  sueh  as  contained  3(5.5  gramme-i 
hydrochloric  acid  to  every  litre,  and  a  normal  solution  of  Hulphuric  acid  would  con 
tain  4ft  grammes  of  sulphuric  acid  to  every  litre.  Now  it  is  |X)RHible  to  obtain  a 
normal  alkali  M)Iution,  a  cubic  centimetre  of  H^iich  corresponds  exactly  to  one  cubic 
centimetre  of  the  acid  solution;  and  Binee  the  strength  of  a  normal  solution  of  hydro 
ehloric  acid  or  of  sulphuric  acid  is  known,  the  calculation  becomes  extraordinarily 
simple.  If,  for  example,  a  litre  of  a  normal  solution  of  hydrochloric  acid  contains 
36.5  grammes  hydrochloric  acid,  each  cubic  centimetre  of  the  acciirAtely  prepared 
alkali  solution  would  correspond  to  0.0'^05  hydnxhloric  acid.  Since  the  equivalent 
weight  of  sodium  hydroxide  (NnllO)  :=  40,  that  of  potassium  hydroxide  UvHOJ^SO, 
therefore 


1  c.c.  normal  so<la  solution ==0.04  NaHO, 

1  c.c,  normal   potassium  nolution z=  o^O*!*}  KHO.  and 

I  c,c.  1/10  normal  soda  sulntion =  0.O04  NaHO, 

I  CO.  1/tO  normal  potasHinm  solution......  ^^0.0056  KHO, 


i 


Preparation  of  Xorrrml  Solutions.— It  in  best  to  employ  oxalic  acid  for  this 
purpose,  the  et^uivalent  weight  of  which  is  63  grammt^a.  Accorrlingly,  63  grammes 
of  oxalic  ncid  corresponds  to  a  litre  of  a  normal  alkaline  solution,  and  1  gramme  of 

oxalic    acid    equals  -l^  ^  15.87   or,   briefly,    15.9    cubic  centimetres    of   a    normal 

63 
alkaline  solution.  Now  dissolve  1  gramme  of  pure  cryatalliaed  oxalic  acid  in  a  suffi- 
cient quantity  of  distilled  water,  add  2  to  3  drops  of  a  solution  of  phenoiphthulein, 
and  titrate  with  diluted  liquor  potassie,  until  a  colour  reaction  is  obtained.  This 
teat  should  he  repeated  two  or  three  times.  The  number  of  cubic  centimetres  of 
liquor  potasaae  required  to  fomi  a  normal  solution  of  caustic  potash  when  added  to 
a  litre  of  water  can  then  be  readily  calculated  from  the  number  of  cubic  centimetres 
of  liquor  potassj^  employed.  If^  for  example,  we  employed  12,5  cubic  centimetres  of 
caustic  potash  for  1  gramme  oxalic  acid,  the  following  formula  is  obtained: 

15.9  :  12.5—1000  :  X 
X  — 786.1 

that  is,  780  cubic  centimetres  of  the  caustic  potash  to  he  employed  is  diluted  to  one 
litre.  A  decinormal  baryta  solution,  etc.  may  be  prepared  in  a  similar  manner. 
The  following  procedure  ja  even  simpler:  63  grammes  of  oxalic  acid  are  dissolved 
in  a  litre  of  distilled  water.  Next  dilute  150  grammes  of  liquor  postassae  (Fh. 
Germ.)  to  1050  and  place  the  mixture  in  a  burette;  ten  cubic  centimetres  of  the 
normal  oxalic  acid  solution  is  placed  in  a  small  bcakeri  and  titrated  with  the  pre* 


CHEMICAL  EXAMINATION  OF  THE  GASTBIC  CONTENTS, 


167 


•otutiQii  of  caustic  iHjtiiHli  until  the  rpactioM  becomes  alkaline.  As  an  indi- 
ito*  «tiiploy  either  phenol phtbiilein  or  rosolie  tieid.  If  nuvv  it  is  found  tliitt  ten 
rubic  centimetr«is  of  the  acid  are  not  neutralitied  by  10,  but  by  9.5  cubic  oentimetrea 
of  liquor  iKitasste,  it  ia  neceasjiry  to  add  to  9.5  liquor  potassie  0.5  cubic  centimetre 
p(  WAtrf.  i>r  to  ©50,  50  cubic  centimotrfi*  of  water;  then  we  possess  a  nnrmai  solu- 
of  cau^itc  potaali  v\hich  is  equivalent  to  t\w  tiormul  solution  of  nxHlie  auid,  and 
lich  erery  cubic  centimetre  corresponds  exactly  to  IK003  grammes  of  oxalic  acid. 
A  nomuil  solution  of  hydrochloric  acid  may  be  prepared  accor*Ung  lo  the  direc- 
of  tH«  CVnnan  Pliarmncopi'in.  These  are  a*  follows:  146  gramnicfl  of  hydro- 
ehloric  acid  having  n.  specific  gravity  1.124  {that  in,  officinal  hydrochloric  acid)  are 
fliinted  with  witter  to  a  litre.  1  gramme  of  the  purest  and  freshly  heated  aodiiim 
i»rtiofiAt«  rrquires  for  eaturalion    18.8   (more  correctly   18,0)   of  this  acid;   for  the 

weight  of  aodiuui  carbonate  is  53  —  l^^a^  A)  .  j  gramme  of  sodium  car- 

18.9. 


haamU  therefore  e*iu«ils  i^  =18.87,  or  briefly 

Of  the  norma!  alkaline  solntion«,  the  normal  caustic  potash  and  the  normal 
huyiSL  soltition  are  to  be  preferred  to  the  caustic  soda,  for  the  former  attract  less 
earhonic  iw?id  and  therefore  retain  their  titrating  value  longer.  Normal  solutions 
■i  hft  carefully  preserved,  in  order  th^t  their  titrating  value  will  not  be  alteretl 
'Vi^^Durse  of  time.  For  the  sake  of  aceitraty  the  solution  should  be  given  a  con- 
ttnl  test  from  time  to  time.  The  normal  alkaline  sohiiionH  tend  readily  to  extract 
mrbonic  acid  from  the  air,  which,  forming  corre«j>onding  carbonatea,  have  a  not  un- 
inporlant  tnfluenee  upon  the  titrating  value  of  the  fluid.  It  is  perhaps  HUperfluous 
ti>  tnefitioti  tJiat  burettes  containing  normal  solutions*  must  be  well  corked   (rubber 

With  reference  to  the  technique,  we  wish  to  remind  the  examiner  in  reading  the 
iflvtllts  ohtained  in  titration,  that  the  Iwttom  of  the  meniftcus  i*  usually  the  point 
regiftered  (the  reading  is  made  at  the  upper  border  of  the  meniscus  when  opaque 
fM»,  §ueh  »M  solutiond  of  iodine,  potassjiun  permanganate,  etc.,  are  used). 


Reliable  results  can,  lo  a  certain  extent,  be  obtamcd  !>y  direct  titration 
with  normal  alkaline  solutions  in  the  above-described  manner  only  when 
fare  gastric  juice  is  used.  If,  on  the  other  hand,  ingesta  are  present*  even 
tiough  they  be  as  simple  as  that  following  a  test-hreakfast,  the  titration  re- 
snlts  offer  but  an  apprn.\iTnatc  idea  of  the  quantity  of  hydrochloric  acid  in 
the  stomach -con  tents,  for,  a^ide  from  the  latter,  all  other  acids  are  included 
in  the  titration  (organic  acids,  as  well  as  acid  salts  formed  during  decom- 
especially  phosphates).  We  must  aL*o  remember  that  the  combined 
}[jitO(Moric  acid  is  included  with  tlie  free  hydrochloric  acid  in  the  titration. 
The  detertDinatian  of  the  total  acidity  is  wholly  worthless  when  a  large  per- 
ceatageof  lactic  acid  is  present  (as,  for  example,  in  gastric  cancer). 
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a*  Estiitiation  of  the  Total  Amotint  of  Hydrochloric  Acid. 

(a)  According  to  Cahn  and  v.  Mering,*^ 

(a).  Tifraiion  Method. — 50  cubic  centimetres  of  filtered  stomach *con tents 
distilled  over  an  open  llame  until  three-fourths  ol  it  are  distilled;  then  add 
cient  quantity  to  reach  again  50  cubic  con  timet  ren  and  ngain  distil  until  thret*- 
fourtha  are  distilled.  The  rulutitc  acids  are  retained  in  the  distillate  and  arc 
estimated  by  meana  of  titration.  The  residue  is  well  shaken  in  the  aauie  ve5!>*>l  ai 
least  six  timea  with  500  ciibie  centimetres  of  ether  each  time;  this  causes  the  tijctiv 
acid  to  combine  with  the  ether,  and,  after  the  latter  has  been  evaporated,  this  acid 
i8  likewise  estimated  in  the  combined  residue.  The  remaining  acid  residue  is  like- 
wise titrated  and  the  result  ia  the  amount  of  free  hiffirwhlorie  ticui  present. 

(^).  i'inehoninc  .]f('thod. — The  fluid,  freed  in  the  above  manner  of  volatile 
fatty  acids  and  lactic  acid,  is  neutralised  by  tht'  addition  of  an  exces.'*  of  cinchoniue; 
the  mass  m  treated  with  chloroform  iu  a  separating  funnel;  it  U  shaken  with  the 
chloroform  four  or  iive  difl'erent  times i  the  chloroforra  extrueta  are  distilled,  the 
residue  dissolved  in  water,  acidulated  with  a  Uttle  nitric  add  and  the  silver  chloride 
precipitated  by  means  of  silver  nitrate;  this  precipitate  ia  weighed  and  the  amount 
of  hydrochloric  acid  is  calculated  from  the  result   (Ag  CI  i  HCl  =  l  :  0,25427), 

The  methods  of  Cahn  and  v.  Mering  detected,  as  was  proven  by  the 
researelies  of  Houigmann  and  v.  Noorden^*  as  well  as  Kleinpercr,*^  all  of  the 
various  chlorine  compounda  occurring  in  the  stomach,  iDcludiog  alf^o  those 
combined  with  albumen;  also  the  acid  salts  (phosphate,  etc.)  fouiid  in  the 
stomach-contcnte  upon  titration,  and  fina!h%  also,  combinations  of  albumen 
with  organic  acids  (lactic  acid,  butyric  acid,  albumen,  etc/).  The  results 
of  hydrochloric  acid  estimation  are  consequently  not  exact. 


(b)  According  to  Hehncr'Seemann,*^ 
This  method  was  originally  propsud  by  Heliner  to  detect  whether  acetic 
acid  was  adulterated  by  mineral  acids,  and  later  it  was  employed  by 
^\n\y  to  examine  the  stomach -con  touts  for  liydrochloric  acid.  See- 
inann  was  the  first  to  use  this  method  for  the  critirtiation  of  hydro- 
chloric acid.  Identical  with  it  is  a  procedure  recommended  by  v*  Lcube" 
the  origin  of  which  he  credits  to  A.  Brann.  When  a  definite  quantit>^  of  a 
dccinormal  alkali  solution  is  added  to  a  quantity  of  vinegar^  tlie  mixture 
dried  by  evaporation,  and  reduced  to  aslies  by  slow,  glowing  heat,  the  organic 
acids  become  converted  into  COg  and  disappear,  thus  permitting  the  easy 

♦^Tahn  nnd  v.   Mering,   Deutsches  Archiv  ftlr  klinische  Medicin,   1886,  Bd.   39, 

S.  :i  und  4. 
**Honigmann  and  v.   Noorden,  Zeitachrift   fHr   klinisehe  Medicin,    1888,   Bd.   13, 

S.  87. 
"Klemperer,  Zeitachrift  fiir  kliniache  Medicin,  1888,  Bd.  14,  S.  156. 
«Seemann,  Zeitachrift  fOr  klinische  Medicin.  1882,  Bd.  5,  S.  272. 
**v.  Leube,  ^^pezieIk  Diagnoae  innercr  Krankheiten,  1889,  I,  S.  234. 
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calculation  of  the  quantity  of  free  hydRK-hloric  acid  from  the  amount  of 
the  ulkali  which  remains  behind.  Tbu  gastric  contents  are  treated  in  a 
fiiinilar  manner. 

At  firstj  determine  i\w  total  acidity  in  a  portion  of  the  gastric  filtrate  (10 
mbic  cetitimetres)  by  titration  with  a  <ie<.'int>rninl  alkali  solution,  N»."xt,  add  to  a 
MtfQttd  and  equal  portion  of  the  Btomach-contcntjs  a  few  cubie  eentimetreis  more  than 
n^ert  DteceMaiy  for  neutralising  the  first  jKirtion.  The  alkaline  solulion  is  then  care- 
fully  eraporated  in  a  platinum  or  silv&r  dihh,  or  ovtir  an  aHtM?atoK  plate,  and  the 
Te«i<hte  reduced  to  ashes.  The  ashes  are  then  dissolved  in  an  equal  number  of  eubic 
MBtimetTes  of  a  decinormal  aetd  solution  (hydrochloric  acid  or  sulphuric  acid)  ;  the 
•oloiicm  i»  boiled  in  order  to  drive  off  the  eurlKinie  acid,  and  then  titrut^fd  aft«?r 
phenolphthalein  has  been  added  as  an  indicator*  The  number  of  cubic  eentiffictres 
of  deoinorma!  alkaline  solution  required  for  ibis  purpose  represents,  when  multi- 
pli«^  by  0.0<»30ri,  the  amount  of  hydrochloric  arid  in  ten  ctibic  centimetres.  As  may 
bt?  noted,  the  quantity  of  organic  acida  in  the  atoniacheonteata  may  be  determined 
in  A  very  bimple  nmnner  by  means  of  this  method,  which  is  not  true  of  any  of  the 
other  methods. 

The  method  is  faulty  as  regards  the  fact  that  the  acidity  of  the  di- 
phoepbate  salt  is  also  taken  into  account,  whereby  tlie  estiniatinn  of  the 
value  of  the  hydrochloric  acid  becomes  too  high.  The  correct  figures,  how- 
n*er,  are  obtained,  according  to  Hiiri  (Archiv  fiir  Verdaunngj?krankhciten, 
1896),  in  the  final  titration  by  means  of  dimethylaraidoazobenzol  as  indi- 
cator. The  method,  according  to  Hari's  exact  investigations,  is  entirely 
faulty  if  free  hydrochloric  acid  is  absent:  in  such  a  case  the  final  titration 
would  merely  express  the  presence  of  phosphates  in  the  gastric  contents. 

(e)  After  Sjoquist.*^ 
This  procedure  depends  upon  the  principle  that  on  the  addition  of  car- 
bonate of  bar}'ta  the  acids  of  the  gastric  juice  are  converted  into  the  corre- 
sponding baryta  salts.  During  the  reduction  to  ashes  which  now  follows,  the 
baryta  salts  of  the  organic  acids  arc  converted  into  carlwnate  of  baryta, 
while  the  BaCl^  derived  from  tlie  hydrochloric  acid  remains  tinaltered.  The 
ashes  are  now  extracted  with  !iot  water,  the  carbonates  of  bartya  separating 
from  the  chloride  of  barium,  only  the  latter  going  over.  The  amount  of 
banum  is  now,  according  to  the  original  directions  of  8jdquist,  determined 
by  titration  with  a  chromate  solutionj  and  from  the  barium  chloride  the 
HCl  determined. 

In  detail,  Sjoquiat  saya  as  follows:  Ten  cubic  centimetres  of  gastric  CNontcnts 
io  a  whrer  or  platinum  dish  with  an  excess  of  chlorine-free  carbonate  of  baryta,  are 
CTiporated  to  drj-nes?  with  a  gentle  heat,  the  residue  charred,  and  glowed  for  sev- 
rml  minutea.  After  the  ttKiIing,  the  mass  is  mixed  with  10  cubic  centimetres  of 
Wftter,  digested,  and  extracted  repeatedly  with  hot  water.     The  extract  in  filtered  till 


*>Sjfiquiat,  Zeitachr.  fUr  physiol.  Chcmie,  1887,  Bd.  13,  Heft  1  and  2,  P.  I 
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the  iiinourit  of  the  filtrate  reaches  50  cuhic  eeutinietres.  Then  the  baryto  contaii 
therein  i,H  titruted  with  piUi.ssium  biehrnmiit**.  To  this  t'nil,  the  filtrate  is  rai3« 
with  onefourtli  to  onethird  its  volume  of  alcohol  and  with  3  and  4  eiibic  contiroetres 
uf  A  tiolution  whkh  contains  10  per  eeuL  ncetie  iicid  and  10  per  cent.  i*odiiira  acetate. 
These  additions  are  for  the  purpose  of  aiding  the  formation  of  the  precipitate  of 
barj'ta  chromate,  and,  on  the  other  h«nd»  of  preventing  the  formation  of  eolcium 
chronmte  from  the  talciura  salts  possibly  present,  and  of  free  hydroehloric  acid. 
The  end-reaction  is  detected  by  the  ilho  of  the  so-called  tetra-paper  (tetramethyl- 
paraphenyldiamin  paper)  which  becomes  bluish  with  the  least  exee»8  of  putaissivim 
chroma  te. 

Calculation: — For  earning  out  tlie  titraliun,  wp  mn-d  a  solution  of  potA&aium 
bichromate  of  known  Htrength,  best  S.5  to  1000,  the  titrating  value  of  which  we  must 
tiriit  determine,  because  the  ordinary  pntaMHium  bichromate  is  usually  not  pure. 
Each  oiibic  centimetre  of  potassium  bichromate  Rmployed  till  the  beginning  of  the 
end-reaotion  corresponds  to  4,05  niinigrummcs  HCl.  To  determine  directly  the  per- 
centage of  IICl  in  the  gastric  contents,  wc  multiply  the  number  of  cubic  centimetre* 
of  chromatc  solution  that  we  have  used  with  the  number  which  represents  1  cubic 
centimetre  nnd  divide  by  the  number  of  cubic  eentimctres  of  gastric  contents  UAed« 
Fur  infltance,  if  we  have  used  4  cubic  centimetres  of  ehromate  solution,  the  percentage 

4X0.405 

of  IIC1=  —  Y^        =^0.1G2. 

This  titration  method  is  rightly  discarded  on  account  of  the  unreliable  end- 
reaction.  Instead,  Sj^jiiist*"  recommends  another  titration  method.  lu  detail,  thi* 
is  as  follows:  10  cubic  centimetres  of  gastric  eontent^  are  mixed  in  a  platinum  or 
nickel  dish  with  0.5  thoroughly  triturated  barium  carbonate,  evaporated,  and 
reduced  to  ashes.  The  ashes  are  reiwatedly  extracted  with  a  little  boiling  water, 
and  the  filtrate  (about  50  cubic  centimetres)  mixed  with  4  cubic  centimetres  of 
ammonium  acetate  solution  (produced  by  the  Tieutraliriiition  of  25  per  cent,  acetic 
acid  and  10  per  e^nt.  ammonia)  and  one  cubic  eentiraetrp  of  25  per  cent,  acetic  acid» 
JKjilcd.  and  treated  with  15  cubic  centimetres  of  a  0  per  cent,  solution  of  neutral 
ammonium  ehromate.  After  two  hours  the  precipitate  is  filtered  out  and  washed 
free  of  ehromate,  and  then  dissolved  with  10  cubic  centtmetres  of  w*ater  and  a  few 
drops  of  hydrochloric  acid:  30  cubic  eentimctres  of  water,  2  cubic  oentimetrea  of 
iodide  of  potassium  solution  (50  to  IW),  and  5  cuWc  centimetres  of  a  25  per  cent. 
HC!  are  now  added.  An  amount  of  iodine  exactly  corresponding  to  the  barium 
chloride  is  now  act  free,  the  determination  of  which  yields  the  value  of  the  ITCl  pres- 
ent in  the  gastric  contents.  This  reaction  occurs  according  to  the  following 
formula: — 

2BaCrO,  +  ICJHCl  -j-  6KI  =  2DaCL  -f  Cr^U  +  SHO,  +  flKCI  +  3I» 

Tlie  determination  of  tlie  iodine  follows  in  the  known  manner,  by  th 
hypofiulphite  solution  (1  cubic  centimetre  should  represent  about  iJ  niilii| 
HCl),  with  ioilide  of  zinc  starch  as  indicator. 

?ilany  niodilications  of  Sjoquist's  methodlinve  been  offered:— 

^a)  Wciffkififf  Mfthod. — v.  Jakach"  has  proposed  to  cliange  the  barium  chloride 

into  barium  sulphate,  to  weigh  the  latter,  and  thus  determine  the  amount  of  HCl  in 


•"Sjikjuist,   Physiologische'ChcmiBche   Bemerkungen   tiber   die    Salxaiture,    I.,eip2ig, 

1895. 
*^Y.  Jakach,  Klin,  Diagnostik  der  innena  Krankheiten,  l&Ol,  5  Aull.,  P.  207.     * 
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tli«  g^Mxi*  contents.     Leo**  and  myself"  have  followed  bim,  but  the  modification  ba« 
not  be«n  adopted. 

(<S)  Modification  of  Bottr^*.**— This  requires  two  titration  fluids:  1.  A  soJu- 
tioa  thitl  (x»nt«ins  cxncily  1  per  eent.  of  hydrochloric  acid.  2.  A  soda  solution  10 
lOlMc  centimetres  o{  which  exactly  neutralirie  I  cubic  wntimctre  of  the  HCl  i*ohi- 
tioBL  Hi  to  30  cubic  centimetres  of  the  gastric  contents  are  put  in  a  small  por- 
r^lain  dishy  and  as  much  barium  carljuiiate  as  will  gti  on  the  end  of  a  knife  blade 
added.  The  fluid  is  evajwruted  and  slowly  reduced  to  ashes.  Then  we  proceed  ex- 
meiXy  according  to  Sjoquist.  Tlie  liquid  containing  barium  chloride  is  treated  with 
«  concentrAted  soda  solution  (1  :3};  the  precipitate  of  barium  carbi>nate  is  col- 
bcted,  and  washed  until  the  washings  no  longer  give  an  alkdline  reaction.  P'ilter 
Mid  precipitate  are  now  placed  in  a  retort  of  100  eubie  centimetres  capacity  and  10 

ceDtxinetrea  of  tlie  titrated  hydrochloric  acid  (1:100)  spread  thereon.  We 
shake  lightly  and  fill  the  retort  to  the  mark.  The  thoroughly  welJ-sbaken  liquid 
11  flhered,  and  10  cubic  centimetre?*  of  the  filtrate  in  a  small  dish  titrated  with  the 
■Ixn-e- mentioned  soda  solution,  with  phenol phtliak*in  as  indicator.  The  number  of 
CDbic  centimetres  of  soda  solution  necessary  for  the  neutralisation  of  the  remaining 
■rid  givea  directly  the  HCl  amount,  and  a  simple  myliiplication  informs  us  of  tho 
total  HCl  contents. 

(>)  As  1  have  shown,  we  can  simplify  the  melho<l  as  follows:**  After  the 
precipitate  of  barium  carbonate  has  been  washed  enough,  we  put  it  into  a  beaker 
QOOtaining  an  indefinite  amount  of  water,  separate  filter  and  precipitate,  and  let 
R  decinormal  acid  flow  in  until  the  collected  carbonate  of  barium  is  in  solution, 
and  this  reacts  acid  with  litmus;  after  iKiiiling  (to  drive  ofT  the  CDj),  a  little  phenol- 
pbthalein  is  added,  and  the  iluid  ia  tilratcd  with  deoinormal  lye  solution. 

For  instance:  we  have  used  12  cubic  centimeters  of  decinormal  HCl  solution, 
•ad  at  the  titration  with  decinormal  lye  7.6  cubic  centimetres  are  usee!  to  neutralii<e; 
there  are  containoii  in  the  experimental  (laid  (10  cubic  centimetres)  12  —  7.5^4.5 
dicuionnal  hydrochloric  acid,  or  in  lOO  cubic  centimetres  ;=  45  decinormal  hydro- 
ddoric  acid  =0.104  HCl. 

Through  comparison  of  the  results  of  the  titration  and  the  weighing  methoda 
I  hare  determined  the  practiealulity  of  the  former,  whieli  jjossesses  the  advantages 
over  the  weighing  method  of  siuiptieity  and  of  rei^itiring  lens  time. 

Faviak}-^  proceeds  in  similar  manner.  According  to  this  author,  the  barium 
chloride  in  solution  is  changed  to  barium  carl>onate.  This  is  washed,  dissolved  in 
hvdrochJoric  acid,  evaj»orated  to  drjness,  the  residue  dissolved  in  water,  and  titrated 
wrttb  weak  silver  solution.  The  amount  of  silver  solution  expresses  directly  the 
favdrodiloric  acid  present  in  the  gastric  juice. 

(3)  Modification  of  K(i(z*^ — The  extract  obtained  by  M'ashing  the  aabea  with  hot 
irater  is  treate<l  wsth  several  drops  of  a  sal  ammoniac  solution,  and  made  distinctly 
alkaline  with  ammonia.  To  this  ia  added  from  a  burette  a  titrating  solution  of 
potassium  chromatc  until,  with  the  employment  of  a  freshly  prepared  solution  of 
lead  acetate  ([ plumb,  acetic,  basic  sol.  1:15)  treated  with  ammonia.,  a  disliuct  Ilesh- 
coloured  precipitate  occurs.     This  modificatiou  has  found  uo  application. 


•Leo,  Lc,  S,  112. 

•Boaa,  Centralblatt  fOr  klinische  Medicin,  1801,  No.  2. 

•*Bourget»  Archive  de  mMicine  exp^rimentale,  1886,  No.  6,  P.  S44  et  seq. 

»>Boas,  Lc. 

"FaWzky,  Virchow's  Archiv,  Bd.  123,  S.  202-300. 

•H.  Katz,  Wiener  medicinisch©  Wochenschrift,  1800,  No.  51. 
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Errors  in  fcsjoquisfs  tiietliod  have  been  pointed  out  l>y  variuus  authore 
(LtH>,'^"*  V.  Ffungen/*  Martius  and  Liittke*^**),  Yet  Sjoqui&t  in  his  vt-ry  de* 
Uiiled  article,  replute  with  uumerous  analyses,  Las  shown  that  the  said  errors 
are  partly  avoidatile  (decomposition  of  sodium  chloride)  by  painstaking 
tedmique,  and  partly  not  to  be  taken  into  account  (ammonia).  Sjoquist 
himself  sees  in  his  method  only  a  moans  for  the  strictly  exact  estimation 
of  the  amount  of  hydrochloric  acid;  for  practical  p\irposes,  however,  it 
surpasses  the  ordinary  chemical  skill  of  tlie  majority  of  physicians. 


(d)  After  Leo.''' 
The  method  depends  upon  the  fact  that  carbonate  of  calcium  does  nut 
essentially  influence  a  solution  of  potassium  or  sodium  acid  phosphate,  while 
it  fully  Beutralises  the  free  acid  in  the  cold.  A  sample  of  the  gastric  eon- 
tents  18  mixed  with  as  much  jiowdered  OaCo^  as  will  gf>  on  the  point  of  a 
knife,  and  if  the  previous  acid  reaction  of  the  contents  has  disappeareil,  the 
latter  contains  only  free  acid  and  no  acid  salts;  if  the  acid  reaction  remains 
as  intense  as  previously,  only  acid  salts  are  present;  if  it  is  sligljter,  both  free 
acid  and  acid  salts  are  present. 


If  the  liquid  eoutaiiis  both  ncide  and  monophosphates  (which  is  mostlj  the 
case  in  the  pistric  contents),  by  agitation  witli  calcium  c«rboiiate  a  Iom  of  acidity 
is  broiif^lit  tibout,  which  eorreaiwiidrt  to  th<»  acid  prt'sont.  Tf  any  Hoiuble  oaleium 
aalta  (for  example  CaC'h)  Im?  present,  the  niouophoHphfltfa  of  fjotassium  and  $KHljani 
are  fonverted  into  tlie  corresjioiiding  caleium  combinationa.  The  presence  of  uiono- 
caloium  phosphate  needs*,  however,  as  the  follnwinij  rpiietion  forniulie  Bhow,  double 
fts  rimcb  lye  for  neutralisation  a»  the  correM|K>ndiiig  umoiint  of  {iotas»iiuii  or  jodimn 
phosphate. 

2  PO  ^  Jj"*  -f  2  NaHO  =  2  PO  J]  ^^  ^  H,0. 


OH 


OH 


Further^ 


2  PO^  ^*  ^-  4  NaHO  -h  SCaCl,  =(  Pc^  [Jl,  Ca^  -  6  NaCl  ^  4  H,0. 

U  H 


(1 


On  this  account  the  number  of  cubic  centimetres  of  lye  at  the  second  titration 
for  the  phosphate*  present  must  be  divided  by  two.  Tliis  division  by  iwo  U  not 
necessary  when  the  first  and  second  titrntion  are  carried  out  under  the  same  condi- 


"Leo,  Deutsche  mediciniftchc  Wochensclirift.  ISOL  No.  41. 

»v.   Pfungen,   Zeitsehrift  fttr  klin.  Hedicin,   1801,   IM.   1ft.   Supplement    IW..  P* 

224-239, 
"Martius  and  Ltlttke*  I.e. 
"Leo,  Centra Iblfttt  fdr  die  medipinischen  Wissonfwhaften,  IRRft,  No,  2fi.     Consult 

also  Tj<»o,  Diagnostik  der  Krankheiten  der  Bauchorgane.  Berlin,  1895.  2  Aufl. 
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tioosy  namely;    that  also  in  the  determination  of  the  total  aeidity  of  a  given  ex- 
ample., calcium  chloride  in  pxccbs  is  added. 

lo  detail,  the  HCl  tet»t  ia  stated  according  to  Leo'a  dirf«tiona  thus: — 
Ten  cubic  centinietreij  of  the  filtered  gastric  contents  are  to  be  mixed  with  5 
cubic  cetttiinetres  of  a  eouceiitrated  calcium  cldoride  solution  «nd  titrated  with  deci- 
Dormal  lye  A  aceond  sample  of  the  filtere<l  contents  is  mixed  with  several  gramme;^ 
of  a  powdered  caleium  cartM^nate  and  flittered.  Ten  cubic  centimetres  of  the  filtrate 
I  representing  10  cubic  centimetres  of  the  contents)  arc  measured  out  and  air  is 
conducted  through  them  for  the  purpose  of  driving  off  the  carbonic  acid,  and,  after 
5  cubic  eentimetrea  CaClj  solution  have  been  added,  are  a^ln  titrated  with  deci- 
oormal  lye  with  the  addition  of  a  few  drops  of  phenolphthaleiu  as  indicator.  The 
difference  between  the  first  and  the  second  titration  reprcAcntd  the  free  acid  con- 
tained in  the  giistric  contents,  that  ia  to  say,  the  liydrochloric  acid,  if,  for  example, 
fatty  acids,  such  as  lactic  acitl,  have  been  previou»ly  removed, 

Tliis  method  has  tlie  advantage  over  the  foregoing  that  on  titTation  the 
poasibly  present  phosphates  remain  out  of  account;  moreover,  this  method 
iocotiota  for  not  only  the  free  acid  l»ut  ako  the  HCl  combined  WMth  albnmen 
and  based,  because  the  acid  albumin  and  also  the  muriatic  albumoses,  for  the 
mo*t  part,  unite  with  the  calcium  carbonate.  It  is,  however,  questionable 
«het)jer,  according  to  Leo^g  procedure,  the  collective  organic  acids  are  elim- 
inated quant  itativL'ly. 


linat  llie  act  iinu y  of  the  fundaments  of  this  method  a  aeries  of  objeetiona 
Iiave  been  made  by  notTmann"  (and  Waj^er)  and  in  recent  years  by  de  Roig,**  tlie 
first-named  of  which  were  rejecte<l  by  Friedlieim  and  E^o*'  under  reference  to  the 
difference  in  expi-rimental  conditions-  On  the  other  hand,  it  follows  from  the  work  of 
the  authors  named  that  the  method  5*ie!d*  a  correct  result  only  by  the  une  of  ab- 
solutely chemically  pure  material  and  under  the  strictest  adherence  to  Leo"»  direc- 
tioos. 


» 


(e)  After  llmjcm  and  Winier^^ 
The  principle  of  the  procedure  depends  upon  the  fact  that  on  the  one 
hand  the  amoulit  of  total  chlorine  in  the  gcastric  contents,  and  on  the  other 
lumd  tiiat  amount  of  chlorine  which  ia  couibined  with  metals,  is  estimated. 
The  difference  between  the  total  chlorine  and  the  chlorine  of  the  chlorides 
represents  the  value  for  the  tot«l  hydroe!ih>ric  acid.  Besides,  the  free  hydro- 
chloric acid  is  determined  by  dninj?  at  1(10°  C,  at  wliich  temperature^  ac- 
cording to  the  view  of  Winter,  it  shou!d  fnlly  evaporate.  Ilayem  and 
Winter  state  specifically  as  follows : — 


•A.  Hoffmann.  Centra Ibktt  fdr  klin.  Mediein,  1890,  No.  40. 

•de  Roijy,  Compteft  retiduH  de  In  hoc,  de  btoL»  IHflft,  8.  770. 

•Friedheim  and  1,/eo,  Ptlaper'a  Archiv  ftlr  die  gesammte  Physiologie,  1801,  Bd.  48, 

H.  014. 
•Haycm  and  Winter,  Du  chimi«me  stomacal,  Parisj  1801,  p.  72. 
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Five  cubic  centiuiotrea  of  tillered  stomach-contents  are  placed  in  each  of  three 
crucibles,  «,  b,  and  e;  a  ia  treated  with  an  excess  of  sodium  carbonate,  and  all  three 
are  dried  in  an  incubator  at  100"  or  in  a  water-bath.  Then  a  ia  heated  for  some 
minutes  to  a  weak  red-glow  with  avoidance  of  a.ny  loas  of  aubBtance  until  the  sodium 
eiirbonate  appears  as  a  colourless  enamel  like  product.  After  cooling,  this  is  treated 
with  distilled  water  and  a  slight  excess  of  nitric  acid,  is  boiled  to  drive  off  the  CO, 
and  neutralised  to  a  slight  alkaline  reaction  with  CaCOj  or  NaaCOj.  After  (iltratjon 
and  Wiishmg  of  the  residue  with  boiling  water,  the  filtrate  is  titrated  with  decinormal 
silver  solution  by  means  of  {wtassium  ehroraate  ae  indicator.  The  figure  found  in 
a  shows — px  pressed  as  to  llCl — the  total  chlorine  content  it  of  (he  gostrio  contents 
(T  =  chlore  totale). 

The  jnortion  b  is  evaporated  at  100'  C.  for  one  hour,  then  treated  with  an  excc«« 
of  sodium  carbonate,  again  evaporated,  and  then  handled  aa  the  iirst  portion  (a). 
The  difference  in  the  amount  of  chlorine  between  portion  *  and  portion  b  signifiei 
the  volatile  (II)  clilorine,  or,  in  other  words,  the  free  kt/drochlorw  acid  (HCl  libreK 
namely,  a  —  6  =  H. 

The  portion  c,  finally,  after  the  drying,  without  further  addition,  is  carefully 
reduced  to  ashes  with  the  smallest  possible  flame  and  trcjited  like  o.  The  figiiTB 
found  expresses  the  value  of  the  chlorides,  h  —  c  represents  the  chlwim  combined 
with  organic  subfttanccs  (chlore  combing)  ^C. 

Besides  this,  Hayem  and  Winter  have  worked  out  another  value:      —  a. 

C 
If  we  suppose  the  total  acidity  is  represented  only  by  HCl,  then  must  A  =^H  -f-  C,  or 

A  — H 


C 

contents. 


^  1.*     Now,  as  is  known^  organic  acidd  occur  verj^  frtHjuently  in  the  stomach' 
It  follows  that  —  -     =  not  exactly  1,  but  >  1.     Tlierc  might  also  be  a 


case  in   which 


A  — H 


^  1 ;    under   such   conditions  nn  error   of  analysis  would  be 


present. 

Bayem  and  Winter  conclude,  from  the  results  obtained  by  means  of  the  method 
just  described,  that  the  glands  of  the  stomach  do  not  secrete  the  finished  hydrochloric 
acid,  but  chlorides;  only,  under  the  influence  of  albuminous  bodies  hydrochloric  acid 
is  !*et  free.  Upon  these  views  Hayera  builds  an  artificial  structure  of  dyspeptic  con- 
ditions. A  discussion  of  this  view  is  entirely  superfluous,  particularly  as  it  stands  in 
contradiction  to  all  the  exi>eriences  of  the  last  decades. 

The  chief  objection  which  has  been  made  to  the  method  depends  upon  the  de- 
termination of  H.  According  to  the  control  experiments  of  A.  F.  HotTraann.**  Wag* 
ncT,"  Mintz,**  Jlartius  and  Lflttke,"  and  Sanaoni,**  the  value  of  b  turns  out  too  high 
because  not  alt  the  free  hydrochloric  acid  is  eva|)oruted  on  drying,  and  consequently 
Hie  difference  a  —  b,  that  is,  the  value  for  the  free  hydrochloric  acid  (ITll,  is  too 
low.  As,  furthermore,  the  eonihined  hydrochloric  acid  (chlore  combing)  is  found  out 
by  the  difference  b  —  c,  it  is  to  be  seen  that  the  value  for  the  combined  hydrochloric 


*  Ilayeui  and  Winter  give  this  value  (a  )  a^  0,86,  but  remark  elsewhere  that 

it  approximates  I,  

"A.  F.  Hoffmann,  Schmldt*»  Jahrbtlcher,  1802,  Bd.  223,  S.  208. 
*"  Wagner,  Arch,  de  Physiologic  norm,  et  path.,  Bd.  23,  S.  440, 
•<Aiintz,  Deutsche  medicinische  Wochenschrift,  1801,  No.  &2. 
» Martina  and  Lflttke,  ?,c.,  S.  08. 
••Sunsoni,  BeiUner  Win.  Wochenschrift,  1892,  No.  42  and  43* 
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id  is  too  high.     Accurate  imly  ia  the  value  for  tlio  lotul  liydrooliloric  add  (a  —  c). 

iler"  baa  further  di^normtrateci  that  when  a  cali.'ium  fhloride  solution  is  mixed 

rith  a  diphosphate  and  heated,  a  pr<>cipitate  of  aionophosphate  or  uormal  caletum 

ptioapUate  occura;   hydrochloric  acid  is  at  the  same  time  »et  free,  and  eacainis  on 

ff^aporation.     CunsHjufntJy   less  chlorine  ia  to  be  found  in  the   reaiduc   than   was 

^Uy  present  in  tht*  gaeitric  contents. 


(f)  After  Luitke^* 
Principle  of  the  Method. — The  normal  stomach  contains,  as  chlorine 
linations,  hydrochloric  acitU  potassium  chloride^  sodium  chloride,  and 
lum  chloride.  On  combustion  of  tbe  contents  only  the  hydrochloric  acid, 
ihe  free  and  also  the  organically  bound,  evaporates*,  while  tbe  chlorides 
decompose  only  at  a  strong  red  glow,  and  thus  give  off  chlorine.  If,  then, 
ill  the  gastric  contents  we  determine,  on  the  one  hand,  the  total  amount 
of  chlorine,  and  on  the  other  hand  the  amount  which  remains  after  com* 
buetion  of  the  gastric  contents,  the  ditferencc  between  tbe  two  gives  tlie 
chlorine  which  existed  in  the  form  of  hvdroehloric  acid.  The  determina- 
tion of  chlorine  is  based  on  Yollhardt's  determination  of  the  halogens, 
Luttke  uses  the  unfiUercd  contents  for  the  determination  of  the  chlorine. 
Deiaih  of  the  MtihotJ. — The  following  norinal  solutions  are  necessary: 

1.  J.  Decinormal  Silver  JSaiuiion. — 17  grammeH  of  silver  nitrate  to  the  litre. 
with  an  addition  of  ferrous  sulphate  ns*  indicator.  The  solution  ia  made  thus:  17»5 
graiiLmea  of  silver  nitrate  are  dissolved  in  about  ftOO  cubic  et»ntimt«tres  of  nitric  acid 

rf  25  per  cent,  strengthj^  and  50  c^bic  centimetres  of  liquor  ferri  siilplmriei  oxydati 
iH  addeii  to  the  solution.  The  measure  is  filled  to  1  litre.  The  standardiiiation  of 
itbe  solution  is  then  made  in  the  niiinner  described  for  the  measurinft  of  the  titration 

tJutions  for  alkalies  and  aeids^  and  that  the  most  precisely  when  gauged  by  means 
an  accurate  deoi-hjdrochloric  acid  st)hition. 

2.  lyccirhodanamtnottititn  Sol  tit  ion. ^7^6  gramme^*  rhndnnammonitmi  t>t:)ntained 
in  a  litre.  About  8  grammes  rhodnnammonium  are  to  be  dissolved  in  1  litre  of 
wnter  and  tested  for  the  real  ;ininunt  of  rhodan  by  means  of  the  decisilver  Holution. 
For  this  purpose  10  cubic  centimetres  of  the  e.xactly  gauged  deei*»ilver  solution  ure 
plaeed  in  a  beaker,  diluted  with  water,  and,  imder  stirring,  the  rhodan  aolution  to 
be  tested  ia  allowed  to  drop  slowly  from  a  burette  until  a  permanent  weak  reddish 
colouration  appears.  If,  for  example,  9,7  cubic  centimetres  are  us*^d  the  solution  ia 
too  strong,  and  P'O  cubic  centimetres  of  the  rhodan  solution  must  be  diluted  tn  1000 
cubic  centimetres.     The  solution  now   made   must  he  no  wjuditioned   that   the   first 

rpermanent  red  eolourution  appears  exactly  at  the  addition  of  10  euhir  centimetres. 
Now  foMowH  flr«t:  — 

(a)  Estimation  of  the  iot^I  ehhirine  of  /Ac  stomach-contrntff :  in  cubic  centi- 
'metres  of  the  well-agitated  stomaclioontenta  are  placed  in  a  measuring  retort  of  100 
cubic  eentimetrea  capacity.  The  little  measuring  retort  is  repeatedly  rinsed  with 
water,  then  20  cubic  centimetrea  of  the  deci-ailver  solution  are  added,  then  shaken 


Kossler.  Zeitschrift  fUr  physiol  Cheniie,  1803.  Bd.  17.  S.  01. 
Luttke,  Deutsche  me<l)cinische  Wochenschrift,  181H,  No.  40, 
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nnJ  allowed  to  stand  for  akiiit  ten  iiiinutcrt.*  Now  the  measuring  retort  is  filled  to 
KM)  Lubic  contimetres,  agitated,  and  tlit'  mass  filtered  through  a  dry  tiltor  into  a  dry 
beaker.     50  eiibic  centiniotrvs  of  thia  are  now  titrated  with  deci-diotlan  t^olution. 

The  cfllciilation  of  the  total  chlorine  now  follows  in  siicb  a  manner  that  the 
number  of  eiibie  ctMitinietre?*  of  rhodan  solution  used  must  be  multiplied  by  two,  and 
thia  subtracted  from  the  number  of  the  amount  (20  cubic  centimetres)  of  silver  Siilu- 
tion  employed. 

(6)  Eatimation  of  mineral  chlorine:  10  cubic  centimetres  of  the  uniforml}' 
agitated  stomaeh-eontents  are  carefully  evaporated  in  a  ]>hUinumT  silver,  or  nickel 
diab  upon  a  waterdmth  (asbewtOH  plate,  etc.)-  After  this  is  fully  dried,  the 
residue  is  to  be  hurncnl  over  a  flamo,  but  only  until  the  mass  no  longer  burns  with 
illuminating  tlauie,  Aft^r  the  burning  and  the  cooling,  the  ashes  are  to  be  extracted 
with  100  cubic  cenliuietreH  water  and  filtered.  If  at  the  end  of  extraction  we  are 
in  doiibt  aa  to  whether  all  the  chlorine  ia  washed  out,  we  test  the  hist  flltrnle  with 
a  drop  of  silver  nitrate.  If  cioudineBi*  appears,  chlorine  is  stiH  prei»ent,  and  the 
washing  must  be  continued. 

The  total  tilirate  is  now  nitxed  with  10  cubic  centimetres  decisilver  solution 
and  titrated  with  decirhodan  solution.  The  estimation  of  the  mineral  chlorine 
is  found  by  subtraction  of  the  found  numtier  cubic  centimetre  of  rhodan  solution 
fruni  the  amouut  of  silver  (10  cubic  centimetres)  employed, 

fJstinintion  of  ntftfrmhlonc  AviiL — The  aame  ia  derived  from  the  difterence  be* 
tw€?en  the  value  of  the  total  chlorine  and  that  of  the  mineral  chlorine,  or,  in  other 
words,  from  the  difference  between  the  number  of  cubic  ccntimetrea  determined  for 
a  and  b. 

E\ftui|>le:  — 

U'c  have  found  for  ft  =  fi.5  cubic  w^ntimetrcs  decinormal  silver  solution, 
"       **  "        *'    b=:2.3  cubic  centimetres  decinormal  silver  solution, 

fM>  that  the  hydrochloric  acid  ctmtent  for  10  cubic  ccutimetreH:^  4.2,  or  1  cubic  centi- 
metre normal  wilver  wjlution  reprt-Mcnts  1  cubic  centimetre  normal  hydrochloric  acid 
solution  =  4.2  X  0.0365^0.153  per  cent,  hydrochloric  acid, 

The  method  of  Liittke  is  likewise  not  without  errors;  the  first  is  an 
abjection  maJe  also  to  Winter's  methoil  according  to  Kossler"*  and  Sjiiquist  J** 
and  consists  of  the  fact  that  on  heating  of  tlie  chloride  of  calciiim  and  double 
phosphates,  hydrochloric  acid  is  set  free;  the  second  error  is  due  to  the 
fact  that,  according  to  the  experiments  of  Rosenheim,'^  Strauss/-  and 
Honigmann,^^  ammonia  is  present  in  measurable  quantities  in  the  normal 
stomach-contents.    The  chloride  of  ammonium  present  decompoaos  on  glow- 


•  Lattke  recommends,  if  Uje  gastric  contenta  are  highly  coloured,  diacoloura- 
tion  by  the  addition  of  a  few  dropa  of  perraangimatc  Hohition;  but  although  I  have 
made  numerous  estimationa  acccfrding  to  this  method,  I  have  never  had  occaaion  to 
use  it, 

•KoHHler,  Ia!. 

"Sjttquiat,  Physiologiach'Chcmische  Beobachtangcn  Obcr  die  Salsssftore,  Leipeig, 
I8f>5.     Consult  also  Zeitschrift  filr  klin.  Medicin,  Bd.  32,  S.  461» 

7' Rosenheim,  Centralblatt  fdr  kiin.  Medicin,  1K02,  No.  39. 

^'Strauft.'*,  Berliner  klin.  Wochcnschrift,  18!)2,  No.  17. 

^' llonigmann,  Berliner  klin.  WochcnBchrift,  1893,  No.  15  ami  Ml, 
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whereby,  as  was  the  case  in  the  first-named  error,  the  value  of  the  HCl 
niwt  be  rated  as  too  high. 

^^P  (g)  After  Topfer}* 

H         This  method  depends  upon  tho  idea  of  deterraining  the  acid  factors 

H  separately ;  that  is,  the  total  aeidit}',  the  free,  and  the  combined  hydrochloric 

V  •cid-    From  the  difference  between  tlie  total  acidity  and  the  value  for  the  free 

and  the  combined  hydrochloric  acid  ib  derived  the  value  for  the  organic  acida 

and  the  acid  phosphate.    Specifically,  tlie  author  works  as  follows: — 

The  free  hydrochloric  acid  is  estimated  by  means  of  dimethylamidoazo- 
benzol  in  U.r>  per  cent  solution.  The  yellow  colour  of  tho  just-mentioned 
reagent  changes  to  a  reddish  colour  throuorh  the  addition  of  the  sliglitest 
tmouni  of  hydrochloric  acid.  Organic  acids  give  a  similar  colouraiion.  only 
III  a  concentration  of  aver  0.5  per  cent,  and  the  presence  of  albuminous 
bodies  requires  a  still  greater  concentration  to  produce  the  named  colour 
alteration.  One  titrates,  after  the  addition  of  a  few  drops  of  the  reagent, 
with  deeinormal  lye,  until  the  reddish  tone  disappears  and  gives  place  to  the 
original  yellow. 

For  the  estimation  of  the  loosely  combined  HCl  Topfer  uses  alizarin 
(sodium  alizarinsulphonate),  which  is  said  to  be  sensitive  to  all  the  acid 
factore  except  tlie  combined  HCl.  After  the  addition  of  3  to  4  drops  of  a 
1  per  cent,  watery  solution  of  alizarin,  we  titrate  until  the  appearance  of  the 

I  first  pure  violet  colouration. 
The  total  acidity  is  estimated  according  to  the  usual  procedure — titra- 
tion with  deeinormal  lye  with  plienolpthalein  as  imlicator.  The  difference 
between  the  phenol phthalein  value  and  the  alizarin  value  yields  the  amount 
of  the  loosely  combiDed  hYdrocldoric  acid. 
Investigation  by  Einhorn,^*  Strauss/*  and  Hari^'  has  shown  that  errors 
occur  also  in  Tdpfer's  procedure.    According  to  the  last-named  author,  it  is^ 

I  however  J  a  reliable  method  when  free  hydrochloric  acid  is  present,  and  give« 
lis.  in  the  shortest  time  and  in  a  very  simple  manner,  as  correct  results  as 
♦  tlic  new  Sjoquist  metliod  (see  p.  109)  and  the  Braun  (Hehncr-Seemann) 
procedure  (p.  168).  When  free  hydrochloric  acid  is  absent,  Topfcr's 
method  is  adapted  neither  for  the  quantitative  determination  nor  for  the 
detection  of  the  presence  or  absence  of  liydrochloric  acid  in  general. 


'*a.  Ti'ipfer^  Zeitschrift  filr  phyaioL  Chemie,  1894,  Bd  19,  Heft  1. 
^Einhom,  New  York  Mt^lioal  .loumal.  D  May,  1896. 
'•Stmuaft,  Deutchos  Arehiv  fllr  klin.  Mediciii,  189«,  M.  50,  Heft  1   a.  2. 
^Hilri.  Arcliiv  fQr  Verdaunugskrankheiteti,  1806,  Bd.  2,  Heft  1  u,  2. 
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(h)  After  v,  MierzynskU'^  H 

V.  Mierzynski's  raetliod  h  a  gasvolumelric  motliod.  For  its  carrying 
out  the  well-known  Wagner  azotometer  is  necessary. 

Five,  ten  mid  twenty  cubic  centiraetr«a  of  the  atomach-coDtenta  are  placed  in 
a  porcelain  i-ruL-ible  with  an  exti'ss  of  buriiini  L-arbuimte,  evaporttted,  aiitl  iu  the  cov- 
ered crucible  glowed  to  a  tborougb  carboiii  twit  ion,  aud  extracted  repeatedly  with 
water.  According  to  v.  Mierzynaki  some  bnrium  carbonate  ia  frw|ut'utly  reduced 
t!i rough  tlu!  carlxrn^  and  goes  into  solution  as  hydroxide,  and  18  falsely  reckoned  as 
IlCl.  Jn  order  to  avoid  this,  the  filtnile  in  treilt^pd  with  phenolphthalein;  if  a  red 
foloor  rt'riiilts,  air  ia  blown  through  to  preri[iitat<?  the  liydroxide.  The  barium 
chloride  solution  is  precipitated  by  monochroiupite  of  ammonium  fCrO,  [NHJ,)  and 
Hltered,  and  the  precipitate  washed  out  with  dilute  amniuiiia.  The  precipitate  is 
now  rin»*«d  with  hydrochloric  acid  (1:20)  into  the  outer  apace  of  the  generating 
vei^sel,  and  It)  cubic  ceutimetres  of  diluted  sulphuric  acid  are  added.  Water  i» 
brought  to  the  same  level  in  both  Itmbs  of  the  azulometer,  meaauring  up  to  the  mark 
O  on  the  graduated  tube,  after  which  a  little  water  is  allowed  to  How  out  of  the  not- 
graduuted  tube*  The  little  vessel  in  the  development-vessel  \»  filled  with  5  to  10 
cubic  centimetres  of  eommerciai  hydrogen  peroxide  (2  to  2.5  per  cent.).  The  gener- 
ating vessel  is  cloned,  aa  well  as  the  rubber  tube;  the  hydrogen  peroxide  is  mixed 
rapidly  with  the  liquid  containing  eliromate  antl  the  stopcock  opened  so  that  the 
oxygen  enters  the  graduatjed  tube.  The  Hlop  is  closed,  and  the  veasej  in  then  shaken 
sharply  to  and  fro  three  to  four  times.  la?itly  for  live  minutes.  The  generating  vessel 
is  now  placed  in  water,  and  in  abinit  ten  minutes  the  water  niveau  in  bfjth  limbs  of 
the  azotomcter  is  set  at  the  same  level,  the  volume  of  the  oxygen  generated*  as  well  m& 
the  Imrometer  and  the  tenifwrature  of  the  wuter,  are  read  off,  and  the  IlCl  calculated 
therefrom,  whereby  I  atom  0=%  molecule  HCl.  The  read-off  volume  of  O  is  re- 
duced according  ti»  the  table  of  Baumaun,™  and  then  multiplied  with  half  the  mole* 
cular  weight  of  HCl=  18.185. 

Tins  method  has  been  tested  by  H.  Wiener***  and  found  to  correspond 
well  with  other  methods.    It  is  clear  that  it  is  not  adapted  for  daily  practice. 

Similar  to  this  method  is  the  procedure  of  Eiegler,"'  likewise  gasvolu* 
metric.  It  depends  upon  the  Sjoquist  metbod,  except  that  the  barium 
chloride  is  not  titrated,  but  estimatjed  gasvolumetrically.  This  method  aJeo 
is  not  adapted  for  practical  purposes. 

(i)  After  V.  Morarewski^* 
This  method  depends  on  the  characteristic,  that  an  ether-alcohol  mix- 
ttire  takes  up  hydrocbloric  acid,  hut  not  salts.     The  hydrochloric  acid 
in  the  mixture  can  be  readily  determined  by  titration. 


WMierz>n^ki.  Centnilbliitt  fdr  innere  Mediein,  iHf^,  Bd.  15.  S,  1073. 
'■Baumann.  Zeit^ehrift  fUr  angew.  tliemie,  IRHK 
*>  Wiener,  rentnilblntt  fflr  innere  Medicin,  1805,  No.  12. 
**Riegler,  Deutsche  medicinische  Wochenschrift,  1002.  No,  25. 
"■Moraoewski,  Deutsche  medlcinisehe  Woehensehrift.  1896,  No.  2. 
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Frwxdure:  Ten  to  fifty  cubic  centimetrei  of  gastric  contents  are  evaporated 
lA  ft  smalJ  dish  to  one  cubic  centimetre.  This  remainder  ia  then  put  into  a  retort 
of  a  eapftcity  of  100  cubic  ceatimetrea  wliich  in  turn  ia  filled  to  the  mark  with  an 
jUcohol-etUer  mixture  (25  alcohol,  75  water-free  ether).  When  the  retort  h  fiUed 
to  the  mark,  it  is  well  shaken.  After  a  ghort  pau^iie,  50  cubic  eeultmetres  of  the 
Mlution  are  filtered  olT,  put  in  a  Rmatl  retort  which  may  be  closed  by  a  glass  atop- 
«oclc  mid  which  has  a  capacity  of  250  cubic  ccDtimetres. 

To  the  50  cubic  centimetres  ether-alcohol  extract  add  about  the  same  amount 
of  water,  and  deci^norroal  aoda  solution  in  a  quantity  corresponding  to  the  fourth 
part  of  the  amount  of  gaa>tric  juice  naed  in  the  work*  To  the  neutral  solution,  which 
separated  into  two  strata,  add  1  to  3  drops  of  neutral  potasBtum  chromate,  and 
titrate  with  deci-silver  solution.  Tlie  end  point  is  shown  by  the  red  colouration  of 
the  Sliver  chloride.     Calculation  is  made  in  the  uauul  manner. 

This  method  appears  rather  gimple  and  useful.  It  is,  however,  ques- 
e  whether  at  the  evaporation  a  small  amount  of  hydrochloric  acid 
lost.    No  one  has  as  yet  substantiated  the  procedure: 


(k)  After  Cordier,'' 
letliod  depends  upon  the  principle  that  a  mixture  of  equal  parts 
alcohol  and  water-free  ether  takes  from  a  mixture  of  sodium 
chloride  and  lithium  chloride  only  the  latter.  Cordier  places  5  cubic  centi- 
metres of  gastric  contents  into  a  small  dish  with  lithium  carbonate  until  an 
alkaline  reaction  with  litmus  is  shown ;  it  is  then  evaporated  on  a  water-bath, 
and  charred  at  the  lowest  possible  temperature. 

The  charred  mass  is  extracted  with  alcohol-ether,  and  the  filtered-off 
extract,  which  contains  the  chlorine  of  the  free  and  loosely  combined  hydro- 
chloric acid  as  lithium  salt,  h  titrated,  after  the  addition  of  an  equal  volume 
of  water  and  a  few  drops  of  chromate  of  potassium,  with  decinormal  silver 
nitrate  solution.  The  charred  residue  is  extracted  with  warm  water,  the 
extract  boiled  after  the  addition  of  a  few  drops  of  nitric  acid,  and  filtered 
through  the  same  filter  that  served  for  the  first  filtration,  then  washed  withj, 
warm  water.  The  united  filtrates  are  made  very  weakly  alkaline  witli  sodium 
oirbonate,  and  on  titration  as  above  the  chlorine  of  the  combined  chlorides  ' 
is  determined.  The  amount  of  free  hydrochloric  acid  is  determined  by  titra- 
tion with  decinormal  soda  solution,  with  the  use  of  phloroglucin-vanillin  as 
indicator. 

The  metliod  seems  to  be  exact  and  is  worthy  of  further  tests. 


Cordier,  Compt  rend.,  Bd.  120,  p.  353  to  356;  refer  also  to  Maly'a  Jahresbericht, 
189a,  p.  345. 
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J.  Estimation  of  the  Free  Hydrochloric  Add. 

(a)  Method  of  Ifmir.** 

This  metbod  depends  upon  the  fact  that  if  the  limits  of  a  reagent  for 
hydrochloric  acid  are  exactly  known,  a  conclusion  as  to  the  amount  of  HCl 
in  the  given  fitomacli-cuutent«  can  be  drawn  from  the  cessation  of  Uie  reac- 
tion on  titration  by  means  of  a  decinormal  alkaline  solution.  Giinzaburg's 
reagent  serves  as  indicator,  and  its  reaction  limit  is  0.036  per  mille  HCl.  If, 
for  example^  one  finds  that  the  reaction  fails  to  appear  after  tlie  addition  of 
1.3  decinormal  lye,  although  with  1,2  it  still  remains  positive,  the  free 
hydrochloric  acid  to  be  found  in  the  test  liquid  calculated  for  100  cubic 
centimetres  is  12  +  1  decinormal  lye  ^^13  cubic  centinietres  decinormal 
lye,  or  0.047  per  cent.  HCl. 

The  method  has  l>ceu  substantiated  by  many  investigators.  It  has  been 
generally  accepted  that  the  same,  after  some  practice,  yields  a  reliable  value 
for  the  free  hydrochloric  acid. 


ItiBtcad  of  GUnzburg^ft  reagent,  ontf  may  employ^  as  Roaenheim' 
filter  paper  which  had  bc-cn  soaked  in  Gtlnzburg*a  reagent  and  dried. 


(h)  Method  of  Jl/ortier**  and  Boas,^"^ 

Independently  of  each  other,  Morner  and  myself  suggested  a  method 
to  determine  quantitatively  the  free  hydrochloric  acid  of  tlie  gastric  content 
by  means  of  congo-red  dye.  Morner  gives  a  test-mual  consisting  of  a  soft- 
boiled  egg,  30  grammes  cakes  [biscuits],  and  250  cubic  centimetres  meat^ 
broth.  One  hour  later  the  te^t-nieal  is  removetl.  Hereby  the  value  of  the 
combined  hydrochloric  acid  remains  almost  constant  at  0,05  per  cent,  and 
the  free  HCl  is  estimated  by  means  of  decinomuil  lye  with  congp  red  as 
indicator.  The  found  value  of  hydrochloric  acid  +  0.05  per  cent,  gives 
the  totiil  HCl  contents  of  the  test-fluid. 

I  use  exclusively  congo  red  in  watery  solution,*  5  cubic  centimetrefl  of 
which  are  added  to  an  equal  amount  of  the  test-fluid.  Then  1  titrate  with 
decinormal  lye  until  the  liquid  becomes  again  distinctly  brick-red.  Th** 
number  of  cubic  centimetres  of  normal  lye  employed  gives  directly  the 


•  Alt'oholic  wlution  of  congo  protiucc:*  a  cloudiness  with  stomach^contents  cota- 
taining  hydrochloric  acid,  that  mokt's  the  titration  result  unrt4iftblc. 
**S.  Mintz,  \Yiener  klinische  Worh(*narhrift,  ISfiD,  No.  20. 
"Roaenheim,  Deutsche  itit'<!ieinlsi'he  Wochensehrift.  IRftl,  No.  40, 
•Carl  Th.  Mrirnpr,  I'psala  iJlktireforonitigs  ForbandUtigflr.  Bd.  24,  p.  483  and  i9\. 

After  Mftly's  Jahresh^ridit  ftlr  Thiercbemie.  IRftO,  Rd.  Ifl.  p.  253. 
■'Boaft.   ANgipniPinf'    Dinpinstik    imd    Therapie    der    MttpMikriinkhpiten,    1890»    I 
Aiifl.,  p,  134,  and  Ceotrnlblatt  fOr  kliniBche  Medicin,  1891,  No.  2. 
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amount  of  free  hydrochloric  acid.  The  slight  amount  of  organic  acids  that 
are  titrated  along  with  HCl  hardly  need  be  taken  into  account  as  regards 
eiuictnefis  for  ordinar}'  practical  purposes.  Only,  if  large  amounts  of 
organic  acid  are  present,  it  is  necessary  to  rid  the  test-fluid  from  the  same 
be/ore  titration,  through  repeated  agitation  with  ether. 

In  similar  manner^  Martius  and  Lllttke  have  employed  tropccolin  as  indicator, 
bQt  the  latter  does  not  posaess  any  advantage'  over  congo  red. 

Method  of  Hoffmmi^^ 
Thi«  clever  method  depends  upon  the  fact  that  the  hydrochloric  acid 
conyerts  cane-sugar  into  invert  sugar,  that  is,  equal  parts  of  laevulose  and 
dextrose,  wherefore  it  standg  to  reason  that  the  polarisation  correspondingly 
change.  Organic  acids  have  this  power  in  such  a  slight  degree,  that  the 
alterations  which  they  produce  are  not  to  be  considered  for  practical  pur- 
pofiesw  For  qualitative  and  quantitative  determination  of  HCl,  five  flasks, 
all  alike,  are  needed*  No.  1  is  to  hold  a  definite  amount  of  cane-sugar  and 
hydrochloric  acid;  No.  2  contains  the  same  amount  of  cane-sugar  and  gas- 
tric joice;  No.  3,  only  pure  gastric  juice;  No.  4,  gastric  juice,  cane-sugar, 
and  sodium  acetate  (the  last  to  observe,  through  the  neutralisation  of  the 
hydrochloric  acid,  the  possible  influence  of  the  ferment) .  The  polarisation 
of  all  four  samples  is  determined,  then  they  are  all  placed  in  an  incubator 
for  several  liours  and  again  polarised.  If  HCl  is  present,  the  rotation  is 
materially  reduced  in  samples  Nos.  1  and  2,  while  that  of  Nos.  3  and  4  are 
not  materially  altered.  From  the  known  amounts  of  HCl  of  No.  1  the  HCl 
can  be  determined  according  to  tke  formula:  log  A  — log  (A — x)  =^C, 
the  abaolnte  amount  of  HCl  in  the  gastric  juice. 


; 


Later,  Hoffman  simplified  the  above  method  in  such  a  manner  that,  instead  of 
inTerting  caneeugar,  he  splits  raetliy I  acetate  into  niethylakohol  and  aeetic  acid. 
After  this  splitting  of  the  products,  the  acetic  acid  is  determined  by  titration. 

According  to  tlie  investi^tionft  of  Kossler"  on  an  artificial  mixture,  and  of 
SjSquJBt,  the  method  is  exact  in  itself,  and  eaailj  carried  out.  It  is  a  pity  that  it 
has  found  such  a  limited  use  in  practice. 


•Hoffman,    Centralblatt    ffir    khnisehe    Medicin,    1889,    No. 

Schmidts  Jnhrbuch,  1890,  Bd-  255,  p.  77. 
■Kossler,  Ic. 
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4,  Estimalion  of  the  Free  Hydrachlork  Add  &nd  the  TotAt  Acidity. 

For  this  purpose,  Citron'^^  lias  recently  contrilmted  an  easily  used 
method,  especially  adapted  for  practical  purposes.  The  author  calls  his 
instrument  an  acidinieter  (Fig.  25).* 

Fill  the  acidimetertube  to  the  mark  1/  with  filtered  gastric  juice  (if  the 
amount  im  wot  sufficient,  fill  with  water  afterwarJa  to  mark  M ;  the  obtained  fig:urea 
are  lo  be  multiplii'd  by  two),  add  two  drops  of  '^rpaj^ent"  (dimethylamidoazobenzol 
atid  phenoljdithak'in  of  eaih  1.0,  akuhol  10.0),  aitdl  add  from  a  10 rrrt* ponding  bottle 
or  burette  decinormttl  NaOH  until  the  rpd  or  reddish-yellow  colour  of  the  liquid  in 
the  acidimeter  begina  to  turn  a  distinct  canary  yellow.  After  i^oh  addition,  th<» 
rubber  stopper  is  put  on  the  tube^  which  is  tlien  to  be  inverted 
without  shaking.  When  the  yellow  colour  appeara,  one  reads  the 
level  of  the  lii|yid  on  thy  red  gruduaiion  of  the  right  side  and 
gctn  directly  the  percentage  of  the  iiniount  of  HCl  of  the  gastric 
contents.  The  obtained  lignre  is  noted,  and  then  continue  to  add 
to  the  samo  liquid  in  like  manner  deeinormal  XaLHI  with  steady 
inverj^ion  of  the  tube,  until  the  liquid  hat*  bei'onie  tfi-^tinctly  and 
pennaHCHtlif  red.  The  t<jtal  acidity  ia  now  determined  by  reading 
the  level  from  the  yellow  graduation  on  the  left  side. 

If  in  the  beginning  the  gastric  juice  did  not  contain  any  free 
HCl,  only  a  dirty  yellow  colour  is  obtained  on  addition  of  th» 
"reagent."  In  this  case  the  lyesolution  nuist  l>e  a<ldt»d  very  cnu- 
tiously,  and  continued  until  the  red  colour  is  reached,  which  marks 
the  total  acidity. 

5,  Eitimatiott  of  the  Comblcied  Hydrachloric  Acid. 

The  estimation  of  the  combined  hydrochloric  acid  hM 
for  itK  object  the  ascertaining  how  much  Iiydrochloric  acid 
is  needed  till* the  appearance  of  the  known  colour  reaction, 
x.e.j  until  the  formation  of  free  hydnxikloric  acid. 
Several  methods  are  used  for  this  purpose! — 
^T^^^^  (a)   To  a  measured  amount  of  filtrated  storaaeh-con- 

tents,  that  imich  of  decinonnal  hydrochloric  acid  is  added 
from  a  burette  until  eitlier  tlie  con^o  red  onbetter,  thephlorofrlucin-vamllin 
or  resorcin  reaction  appears.  If  1  cubic  centimetre  of  decinonnal  hydro- 
chloric acid  is  subtracted  for  each  100  cubic  centimetres  of  gastric  juice, 
the  remainder  represents  the  arnoont  of  HCl  which  the  stomach  would  have 
to  supply  for  the  formation  of  free  hydrochloric  acid.  If  now  in  a  second 
portion,  to  which  the  found  amount  of  hydrochloric  acid  has  been  added. 


•[The  Valzahn  Co.,  of  PhiWIelphia,  has  put  a  similar  instrument  on  the  mar- 
ket, which  hniJ  the  advantagf*  of  liaving  a  glass  stand.     As  frequently  the  amount  of 
gastric  content**  i«  only  small,  I  improved  the  inatniraent  by  graduating  the  lower 
part  of  the  tube  also,  so  that  the  eontentn  may  he  easily  and  accurately  dihited.] 
•"Citron,  Verhandlungen  des  Vereins  fiir  innere  Mcdicin,  January  5,  1903. 
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tb»  total  acklitj  is  determined,  and  if  the  valiie  of  hTdrochlone  acid  which 
«aa  neoeanry  till  the  appeanmoe  of  the  phkirogiacin<TazuUiii  iteaciioD.  ctc^ 
M  aohtiBcted  irooi  the  total  acidity,  the  lemaioder  represents  the  ^-aloe  oi 
the  c^m^msd  htdrechlone  acid.  This  procedure  is  abo  called  the  esti- 
matioii  af  the  hydiochlofie  add  deficit. 

J.  Ehimann**  is  BOfmevhat  moie  precise  and  defiiMB  the  hjdrodilonc 
acid  deficit  aa  the  difference  hetreen  the  amount  of  hTdfodilofic  acid  which 
might  have  beoi  combined  at  all  and  that  amoimt  actttally  (XMnbined  in  the 
special  ease,  and  that  based  on  the  teet-^reakfa^t.  As  Ehrmann  haa  eisti- 
malod  the  amibiuLt  of  hjdrochlonc  acid  oombiiuihle  in  a  tost-breakltat  as 
niidi  aa  O.I>  to  0.7  dccinormal  HCL  he  determines  the  deficit^  in  cases  of 
ihaenoe  of  free  hTdroehlorie  acid,  through  addition  of  decinormal  hydpo- 
dlibrie  acid.  TfaeichT  he  obtains  the  result  that  if  a  deiicit  of  0.05  to  O.OT 
per  cent  has  been  found,  no  hydrochloric  acid  secretion  has  developed  in  the 
stDinach. 

It  is  evident  that  sonvces  of  errors  are  to  be  found  in  either  method. 
It  is  eapeciallj  evideit  in  the  method  of  Ehrmann,  who  depends  upon  the 
porridge,  consisting  of  a  roll  mixed  with  water,  while  there  is  added  through 
the  act  of  mastication  a  considerable  thou^  varying  amount  of  substances 
(mucin)  which  bind  HCL  Furthermore,  the  'hydrochloric  acid  deceit*" 
based  on  a  te«;t -breakfast  b  an  absolute  figure  which  does  not  admit 
of  reference  in  pcrcentagi©  to  stomach-conteDts  containing  varying  amounts 
of  water.  The  method  is  abgolutely  usele^,  as  Ehrmann  him-self  stfltos,  in 
case#  in  which  many  lactates  are  present,  for  a  part  of  the  added  hydrcv 
chloric  acid  is  used  to  decompose  the  same. 

(b)  Method  of  0,  Cohnheim  and  Krieger,^ — The  principle  of  this 
roetho<l  depends  upon  the  fact  that  when  a  salt  of  phosphortimgstic  acid  is 
added  to  an  acid  Folution  containing  albumen  hydrochlorate,  an  insoluble 
precipitate  of  phosphortungstic  albuminate  results.  Hereby  a  loss  nf  acid- 
ity occurs,  which  exactly  expresses  the  amount  of  hydrochloric  acid  combined 
with  albuminates. 

The  procedure  in  detail  is  as  follows:— The  total  acidity  and  the  free 
UCl  are  determined  for  ten  cubic  centimetres  of  the  filtrated  gastric  con- 
tenta.  Other  10  cubic  centimetres  are  treated  with  calcium  phosphortunjrs- 
tate.*  After  filtration  the  acidity  is  again  detentiined.  The  difference  from 
the  previotialy  determined  total  acidity  represents  the  combined  hydrochloric 
acid. 


*  Calctum  jAospbortungstatp  may  b«?  ol>tAined  as  follows:  A  4  percent.  »clu- 
tion  of  phosphortungstic  acid  Mhilt*  K^ilmg  is  neutralised  with  calcium  carbonati^ 
and  filterfNl. 

•*J.  Khrniann,  B*rlin^r  klin.  Wochenwhrift,  1807,  Ko,  5K 

*C)tto  Cohnheim  and  Krit-ger,  MfinchcTier  metl.  Wo€"h<?nschriftt  ll>O0,  No.  12. 
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When  free  hydrochloric  acid  is  absent,  the  hydrochloric  acid  deficit 
is  iirst  determined,  then  a  definite  amount  of  hydrochloric  acid  (prefer- 
ably 30  to  4Q  cubic  eentiraetrcs  more  than  the  deficit  amounts  to)  is  added. 
The  amount  of  the  deficit  is  to  be  subtracted  from  the  value  of  the  combined 
hydrochloric  acid. 

(c)  For  more  exact  investigations  one  may  also  choose  one  of  the 
above-described  methods  for  the  determination  of  the  free  and  the  com- 
bined hydrocldoric  acid  (Plelmer-Secmann,  Sjoquistj  Marti us-Liittke,  Leo). 
That  these  methods  also  are  not  free  from  errors  haB  already  been  men- 
tioned. • 


Practical  Valne  of  tlie  Tarious  Eatimation  Methods  for  Hydrochloric 

Acid. 


i 


In  the  discussion  of  the  value  of  the  methods  for  estimation  of 
hydrochloric  acid,  it  must  first  be  made  clear  that,  aa  far  as  clinical  purposes 
go,  our  only  object  is  to  recognise  gross  deviations  from  the  normal  chemi 
function.  We  cannot  afford  to  take  mto  account  slight  differences,  beca 
the  physiological  stomach,  as  the  investigations  of  Rosenheim,**  Verhaegen^ 
and  others  have  shown,  is  subject  to  certain  and  by  no  means  insignificant 
variations  of  secretion;  and  secondly,  because  we  have  to  deal,  not  with  an 
unalterable  substance  in  the  gastric  contents,  but  with  a  material  which,  as 
to  the  amount  of  the  water,  the  substances  dissolved  therein,  abnormal  by- 
products, etc*,  afl^ords  the  most  diverse  variations.  For  this  reason,  it  would 
perhaps  be  most  appropriate  for  us  not  to  estimate  the  quantity  of  hydro- 
chloric acid  at  all,  but  to  convince  ourselves  by  means  of  colour  testa  (congo, 
tropieolin,  dimethylamidoazobenzoU  etc.),  if  at  a  certain  stage,  when  IICl 
is  usually  to  be  found  in  a  free  state,  whether  it  is  present  or  not. 

This  may  be  sufficient  for  some,  but  not  for  all  cases.  Clinical  experi- 
ence shows  that  there  are  considerable  deviations,  both  above  and  below  the 
normal  state,  frequently  accompanied  by  disorders  which  oeaae  as  boob  as 
the  secretion  of  the  gastric  juice  becomes  normal. 

For  this  purpose,  the  recognition  of  the  IICl  amount  is  of  great  im- 
portance. For  clinical  purposes,  in  the  majority  of  cases,  we  may  content 
ourselves  with  the  estimation  of  the  total  acidit}%  using  the  method  of 
Mintz,  or  Morner-Boas,  or  Topfer  for  the  detennination  of  free  hydrochloric 
acid.    All  other  methods  serve  exclusively  scientific  purposes. 


''RoBenheim,  Deutacbe  m<^^lic■iniaclle  Woc*hensclirift»  18D2,  Nos.  13  and  14. 
••  Vcrhaegen,  La  Celliilt*,  T.   XIV',   Kasc   1;  reference  in  Centralblatt   filr  iiinere 
Medicin,  1809,  p.  22. 
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^B  Diagnostic  Significance  of  the  HydiocMoric  Acid  Test. 

In  the  last  decatles,  the  (loalitative  test,  and  particiiiarlj  the  quantita- 
tive estimation,  of  hydrochloric  acid  in  the  gastric  contents  has  come  to 
pUy  a  prominent  role  in  the  diagnosis  of  the  diseases  of  the  Btoraach. 

If  we  want  to  Judge  the  same  correctly,  which  is  not  always  the  case  in 
recent  literature,  it  is  absolutely  necessary  to  treat  briefiy  the  question  of  the 
wnrce  of  the  hydrochloric  acid.  Although  little  may  be  stated  with  certainty, 
it  is  evident  that  tlie  secretion  of  this  acid  depends  on  three  components :  first, 
OD  the  presence  of  the  hydrochloric  acid  producers  in  the  blood  ( Maly,  Bunge, 
Forster,  Cahn)  ;  then  ujwu  the  integrity  of  the  glandular  apparatus  of  the 
stomach;  and  finally  upon  the  nervous  apparatus  supplying  the  stomaclh 
From  this  we  may  conclude,  that  defective  and  excessive  secretion  of  hydro- 
ehioric  acid  may  occur  under  three  circunisfances :  first,  during  a  morbid 
condition  of  the  blood,  which  may  have  a  favourable  or  injurious  influence 
upon  the  production  of  HCl ;  second,  during  a  disturbance  of  the  glandular 
secretory  apparatus  (for  example,  by  inflammatory  proeeBses  or  formations 
of  tumours  in  the  stomach)  ;  third,  during  central  or  peripheral  disturbances 
io  the  vago-8)Tnpathetic  territory.  Finally,  several  of  these  factors  may  com- 
bine to  cause  an  increase  or  decrease  of  HCL 

The  conclusion,  therefore,  is  thai  an  anomafy  of  hydrochloric  acid 
Hcrtiion  is  in  itself  by  no  tneans  a  ciriahi  ifjdcx  of  the  existence  of  a 
stomach  disease. 

If  we  further  consider  that,  as  has  already  been  ]>ointed  out,  the  limits 
between  normal  and  abnormal  hydrochloric  acid  secretion  are  wide,  possible 
conclusions  from  it  can  be  dra^n  only  with  greatest  caution,  and  with  pains- 
taking consideration  of  the  other  clinical  symptoms. 

If,  then,  in  the  following,  we  nevertheless  discuss  the  diagnostic  signifi- 
cance of  the  demonstration  of  hydrochloric  acid,  it  is  solely  to  furnish  the 
practitioner  several  suggestions. 

7.  Normal  acidity  is  present  (hydrochloric  acid  vaiue^  OJ  to  0,2  per 
cent,). 

The  normal  amount  of  hydrochloric  acid  speaks,  in  the  first  place, 
against  any  serious  textural  disease  of  the  stomach,  or  against  the  presence 
of  a  stomach  disease  at  all.  In  obscure  dyspeptic  disturbances  that  occur  in 
the  wake  of  all  possible  internal  diseases,  such  a  statement  is  of  practical 
value. 

If,  for  instance,  all  other  symptoms  point  directly  to  a  stomach  disease, 
Dormal  hydrochloric  acid  secretion  points  in  genera!  to  nervous  (psycho- 
genic) dyspepsia  or  enteropathy.  Tlie  demonstration  of  a  normal  acidity  is 
of  particular  value  for  the  difTcrontial  diagnosis  between  nervous  dyspepsia 
and  chronic  glandular  gastritis,  especially  as  the  subjective  symptoms  reBem- 
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ble  one  another  enongii  to  cause  inistakosj.  It  is  to  be  remembered  in  this 
eonnection  that  cases  of  inacidity  founded  on  a  nervous  basis  (achylia  ga** 
tricaj  occur  not  infrequently. 

Furthermore  a  nonnal  condition  of  the  secretion  may  be  found  in  atony 
or  hypotony  of  the  musculature  of  the  stomach. 

2.  Suhacidiiy  (hijpochlorhydria,  hydrochloric  acid  secretion  below  0.1 
per  cent.). 

If  fiubaeidity  is  constantly  demonstrated,  one  may  think  of  a  sub- 
acute or  chronic  gastritis;  ilecrease  of  HCl  may,  however,  occur  in  ulcu» 
ventriculi  or  duodeni,  in  incipient  carcinoma,  in  ectasia  and  atuny  of  the 
fitomach,  in  regurgitation  of  the  bile  into  the  stomach,  and  other  conditiona. 

S.  Supcracidity  ( htjpcrchlorhydria,  hydrochloric  acid  secretion  above 
OS  per  cent.)  is  present. 

The  Baiiie  may  be  an  important  symptom  of  jjyrosis  hydrochloriea ;  or 
may  be  the  eifect  of  a  benign  glandular  hypertrophy.  It  may  also  occur  at 
the  beginning  of  a  chronic  gastritis  (so-called  gastritis  acida)  ;  most  com- 
muuly,  however,  it  is  the  symptom  of  a  gastric  neurosis.  Furlhermore, 
h^'perchlorhydria  is  found  in  a  considerable  number  of  ulcer  cases,  although 
this  is  by  no  means  always  the  fact.  Further,  it  is  fre<|uent  in  chlorosis. 
Finally,  it  is  observed  in  individuals  who  cat  much  meat  and  highly 
seasoned  food. 

It  is  to  he  remarked,  linwever,  that  the  clinical  features  of  superacidity 
may  be  present  without  an  increase  of  the  hydrochloric  acid  secretion  above 
normal  (Verhaegen,'*'"  L.  Schiiler"'"). 

If  undoubted  symptoms  of  carcinoma  are  present  (emaciation,  tumour, 
etc.),  Uosenlieini"^  considers  the  presence  of  free  hydrochloric  acid  at  the 
height  of  digestion,  or  h\'perchlorhydria,  as  an  indication  of  the  development 
of  this  malignant  neoplasm  from  an  ulcer,  particularly  when  previous  symp* 
toius  of  an  ulcer  were  pres^mt. 

4.  Inaddity  (anaddiiy,  acMorhydnn)  is  present. 

Primary  inacidity  is  the  most  common  svmptom  of  the  advanced  stage 
of  chronic  gastritis  and  of  the  soHralknl  nchylia. 

It  is  further,  according  to  some  authors,  a  not  uncommon  symptom 
nccompanying  gastric  neurosis.  It  is,  however,  not  positive  whether  a  gas- 
tritis nmy  not  also  cxi?it  in  sucli  cases.  Sometimes,  however,  the  determina- 
tion of  the  hydrochloric  acid  deficit,  and  more  so»  the  digestion  and  lab- 


»Verhaogpn,  Co  I  lute,  T.  icv,  Fasc.  2;  Rd£.  in  Centralblntt  flir  iimere  Medidn, 

••L.  Schtllcr,  DputMip  mtMik'miaclip  Worhenschrift,  inoo,  No.  lH, 
"RoBcnheim,  Zeitwbrift  ffir  klin.  Medicin.  1890,  Hd.  IT,  135, 
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testa  (see  below,  p.  205),  will  show  tliat  no  grave  gtoma<;h  disease  is  present. 
It  is  therefore  necessary  that  in  cases  of  achlorhydria,  these  tests  be  made. 
The  much-mooted  question  of  the  absence  of  HUl  in  carcinoma  ven- 
tiicoli  1  will  formulate  aa  follows,  relying  upon  my  large  experience: — 

(a)  In  general,  the  positive  proof  of  the  existence  of  free  hydrochloric 
acid  speaks  against  carcinoma,  but  only  in  association  with  otlier  symptoms 
(absence  of  cachexia,  failure  of  tumour  appearance,  stagnation,  dilatation, 
etc). 

{by  The  absence  of  free  hydrochloric  acid  speaks  for  carcinoma  when 
at  leiist  two  other  of  its  classical  symptoms  (tumnur,  emaciation)  are  pres- 
ent, and  in  all  likelihood,  when,  in  eompany  with  cachexia,  signs  of  pyloric 
stenosis  and  lactic  acid  formation  arc  present,  and  when  the  rest  of  the 
clinical  course  points  to  the  irsuggeation  of  a  carciuoma. 

(c)  In  the  differential  diagnosis  between  ulcer  and  carcinoma,  the  posi- 
tive finding  of  the  hydrocliloric  acid  test,  the  absence  of  a  timiour  and  of 
pyloric  stenosis  indicate  the  probable  presence  of  an  ulcer;  the  negative  find- 
ing of  the  same  indicates  that  uIcctb  are  most  likely  absent.  There  are,  how- 
ever, many  exceptions  to  tliis  i-ule. 

5.  Altern/jting  acidily  (helfrorhiflia^  Hemmeier)  /,«?  pre.^ent. 

This  anomaly,  obser^'ed  imder  the  same  experimental  conditions,  points 
with  probability  to  a  gastric  neurosis,  or  a  gastritis  not  too  far  advanced. 
Xow  and  then  variations  of  the  hydrochloric  acid  secretions  are  also  seen  in 
carcinoma  of  the  Btomach  (G.  Korn^*). 

In  secondary  dyspepsia  (phthisis  pulmonalis,  cardiac  valvular  disease, 
diabetes  mellitos,  nephritis,  liver  affections,  etc.),  investigations  of  the  con- 
dition of  Jiydrochloric  acid — as  is  to  be  expected  on  the  grounds  mentioned 
above — did  not  yield  any  useful  diagnostic  hints.  In  individual  cases  the 
same  may  be  of  more  value  as  an  index  for  the  dietetic  treatment. 


y  Two  kinds  of  lactic  acid  are  found  in  tlie  stomach :  fermentative  (sethy- 

Ijdene-)   lactic  acid  (optically  inactive),  and  aarcolactie  or  paralactic  acid 
(optically  inactive). 

The  former  is  a  product  of  the  fermentation  of  carbohydrates  under  the 
action  of  bacteria  (bacterium  lacticum),  while  the  sarcolactic  acid  is  in- 
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Lacttc  Acid  (C,H  O,). 

3       6      3' 


G.  Korn,  Archiv  fUr  Verdainingskranklieiten*  1902,  Bd.  8,  Heft  1. 
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gested  as  such  or  as  its  salts  in  iiiuscie-meat,  or  also  in  the  large  glands 
(liver,  spleen,  pancreas,  lungs,  thjinus,  etc,). 

Only  tlie  fermentative  lactic  avid  poaseasea  a  apecial  interest  for  the 
diagnosis  of  stomach  diseases. 


Tests  for  Lactic  Acid. 
1.  Uffelmann's  Tests^^ — (a)   One  mixes  10  cubic  centimetres  of  a  4 
per  cent,  carbolic  acid  solution,  witli  20  cubic  centimetres  of  water,  and 
adds  a  drop  of  iron  cliloride  solutii)n,  whereupon  the  mixture  takes  on  an 
amethyst-hlue    colour.      The    mixture    must    always    be 
freshly  prepared,  for  in  a  few  minutes  it  assumes  a  fawn* 
gray  colour.    In  dilution  to  0.1  per  cent.,  lactic  acid  pro- 
duces a  canarj'-  or  lemon-yellow  colour.     Up  to  a  few 
years  ago  I  used  an  iron  chloride-carbolic  solution  made  ■ 
of  3  drops  ferric  chloride  and  3  drops  of  pure  concen-    " 
trated  alcoholic  carbolic  acid  solution,  and  diluted  with 
water  to  an  amethyst-blnc  colour  (about  200  cubic  centi- 
metres).   This  test  is  now  neglected  in  favour  of  that  of 
b,  which  is  certainly  not  inferior. 

(h)  The  same  colouring  is  obtained  when  lactic  acid 
is  added  to  a  highly  diluted  solution  of  iron  chloride  (1 
drop  liquor  ferri  to  2i)  cube  centimetres  of  water). 

{e)  A  few  cubic  centimetres  of  filtered  gastric  con- 
tents after  addition  of  some  drops  of  phosphoric  acid, 
arc  shaken  with  50  to  100  cubic  centimetres  of  neutral 
BulpJiuric  ether,  preferably  in  a  separating  funnel,  and 
the  top  layer  of  ether  is  evaporated  on  a  hot-water  l)ath. 
The  residue  is  taken  up  with  some  water  and  tested  with 
the  test  h.  In  such  a  case,  according  to  ray  experience, 
one  proceeds  best  by  mixing  the  residue  with  5  cubic  centi- 
metres of  distilled  water,  evaporating  the  same  over  a  flame  to  a  small 
remainHer,  and  then  adding  from  a  dropper  1  or  8  drops  of  iron  chloride*  ■ 
Even  traces  of  lactic  acid  are  recognised  by  the  canary-yellow  colouring" 
which  is  immediately  shown.  According  to  R.  Fleischer,^****  the  ether  needs 
not  be  evaporated,  hut  the  reagent  may  be  added  directly  to  the  ether,  which, 
after  agitation,  will,  in  the  presence  of  lactic  acid,  produce  the  yellowish 
colouration  of  the  test-tube.  I  can  recommend  this  simplified  method  as 
verv'  usefuL 


Fig.  26. 


I 


Uffelmnnn,  I>put»chw  Archiv  fllr  klin.  Medicio,  ISaO,  Bd,  26,  S,  431,  and  Mt- 

■chrift  far  klin.  ^ItyHcin.  1884.  Bd.  8.  S.  393. 
Quoted  by  PenzolJt.  Deutsches  Archiv  fdr  klin.  Medicin,  1800,  Bd.  51,  S.  544. 
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(d)  Modification  after  Kdlinfj}'^^ — The  filtrate  of  the  gastric  contents 
u  diluted  to  ten  or  twenty  times  its  volume,  and  the  diluted  gastric  con- 
tents treated  with  one  or  two  drops  of  a  5  per  cc»ut,  iron  chloride  solution. 
A  greenish  colour  with  transmitted  light  shows  the  presence  of  lactic  acid, 
IS  lactic  acid  in  a  dilution  of  1  :  10,000  to  15,000  still  shows  distinctly 
greenish  colour.    This  method  also  has  proved  itself  ver}^  useful. 

(e)  Modification  after  H.  Slrauss.^^^ — One  takes  a  little  shaker-funnel 
(Fig.  26)  that  exhibits  two  marks,  one  at  5  cubic  centimetres  and  the  other 
At  25  cubic  centimetres.  The  fimnel  is  filled  to  the  mark  of  5  with  gas- 
tric contents,  and  ether  poured  over  it  to  the  mark  25;  it  is  then  shaken, 
■■d  by  turning  the  stopcock  on  the  funnel  the  liquid  is  run  off  to  the 
muk  5,  and  the  funnel  then  refilled  to  the  mark  25  with  distilled  water; 
2  drops  of  iron  chloride  solution  (1  to  9  of  water)  are  now  added  and 
iTgonrously  «ihaken.  At  about  1  per  mille  of  lactic  acid,  there  occurs  an 
intensely  green  colour;  at  a  smaller  amount,  a  light  green  colour.  This 
modilic-ation  is  recommended  by  some  authors  as  thoroughly  answering 
the  purpose. 

Sources  of  Error  in  Uffdmann's  Test, 
(a)    Phosphates    and    mineral    aeids    tn    strong    eoiic(*ntration,    grape-sugur, 
akobDlf  peptone  Holtjttonii,  and  other  substaneea  give  a  similar  reaction, 

{b)  A  high  percentiigp  of  HCl  (2.5  to  3  per  mille)  hidea  the  lactic  arid  re- 
■ftioo.  This  is,  however,  practically  without  sign  itica nee,  aa  a  high  percentage  of 
HCl  «!xe]ud«B  the  presence  of  a  large  amount  of  lactic  acid.  If  this  shouhl,  liow- 
eirer,  exceptionally  be  the  case,  one  can  proK-eed  according  to  Tlaafl'"*  by  gradually 
dtluUji^  the  sample  with  distilled  water,  whereby  th<*  di&turbing  influence  of  the 
UCl  tMComeiS  eliminated. 

(e)  Other  acid«  that  appear  in  the  stomach  1  formic,  acetic,  butyric)  also 
produce  partly  a  similar  reaction  as  does  lactic  acid^  partly  a  precipitation. 

{d}  According  to  Kelling,'**  bicarbonates  give,  with  iron  chloride,  a  straw- 
yellow  to  yellowish-brown  or  brown  colour. 

{e)  SuIphocj'flnJdcH  give,  with  irnn.  a  brown  colour.  The  brownish-red  colour 
vhieh  one  meetB  in  somp  gastric  contents  after  the  addition  of  diluted  iron  solution 
is  according  to  the  investigationa  of  Kelling,  acttially  to  be  traced  to  the  presence  of 
solpbocy&nide. 

{f\  Furthermore,  various  foods  (meat,  egg-products,  vegetable  substancea^ 
milk,  various  cakes  and  pastries)  may,  according  to  PenzoMt,"*  give  UffeUnann's  re- 
action in  various  degrees. 


*n Kelling,  Zeitachrift  flir  pliy*iol.  Chemie,  ]nm,  Bd,  18. 

■*Strauf»s,  Berliner  klin.  Wochenschrift,  1895,  Xo.  37. 

•■Haas,  3fflnchener  medicin.  Wochensehrift,  188tJ,  No.  6. 

»*Cr.  Kelling,  l.c, 

'■Penxoldt,  Deutsches  Arehiv  fttr  klin.  Medicin,  1804,  Bd.  53,  S.  221, 
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The  consequence  its  that  in  case  the  test  is  poifiiive,  the  ahove-meniioi 
suhsiances  mttsi  he  excluded;  but  also  if  the  result  of  tlie  test  is  negativ^ 
the  abi^ence  of  lactic  acid  is  by  no  means  demonstrated ;  in  all  such  eaees 
one  must  substantiate  this  at  least  by  the  establishment  of  Uffelmann's  test 
with  the  ether  residue. 

The  tactic  acid  reaction  ia  produced  also  by  the  lactates,  but  practically  thi» 
is  of  but  little  interest.  If  tiei-cssary,  otii?  may  doraonstrate  lh&  prejw»nee  of  tlte 
lactates  by  decomposing  tliem  into  their  component  partj*  afttr  addition  of  mineral 
acids. 

2.  Hoffmann  and  Vollhardt'"^'  have  employed  a  method  previously 
offered  by  Rerthelot,  for  the  estimation  of  lactic  acid  in  the  gastric  con- 
tents, and  have  reached  satisfactory  results,  though  with  certain  restrictions. 
This  method  was  used  by  Richet***^  for  the  analysis  of  the  gastric  contents ; 
its  accuracy  was  (|ue8tioned  by  Ewalrl/*^*  on  the  ground  of  control  investiga- 
tions. The  method  depends  upon  the  principle  that  acids  dissolved  in  water, 
and  agitated  with  ether,  go  over  with  the  latter  in  definite  proportion,  and 
that  independently  from  the  duration  of  shaking.  If  the  amount  of  acid 
which  remains  in  the  water  is  divided  by  the  amount  of  acid  which  goes 
over  into  the  ether,  one  gets  a  definite  figure. 

This  quotient  Berthelot  called  "coefficient  de  partage/'*^*  According  to 
Richet,  this  amounts  to  10,  Ewald'^^  estimated  it  as  7-8,  and  Hoffmann  and 
Vollliardt  found  on  the  average  10.4.  This  method  gives,  however,  an 
accurate  value  only  if,  at  the  shaking,  fermeniaihe  kciic  add  alone  is  to  be 
accounted  for  as  going  over  into  the  ether.  As,  however,  in  fermentations  in 
the  stomach,  we  have  to  deal  also  with  other  organic  fatty  acids,  the  method 
ia  impracticable  for  the  above  purpose. 

3.  Detection  of  the  lactic  acid  by  production  of  its  salts, — The 
simplest  is  the  production  of  the  zinc  salt.  Tlie  proceeding  is  as  follows: 
First,  the  albuminous  bodies  are  coagulated  by  boiling  (eventually  with 
addition  of  dilute  sulphuric  or  nitric  acid)  and  liltored ;  the  filtrate,  after 
addition  of  a  email  amount  of  barium  carbonate,  is  brought  on  a  water 
bath  to  the  consistency  of  a  thin  syrup.  The  syrup  is  treated  with  several 
portions  of  absolute  alcolnJ,  allowed  to  remain  for  some  length  of  time, 
and  then  filtered.  The  filtrate  is  again  evaporated  to  a  small  volume,  acid-^ 
ulated  with  a  few  drops  of  phosphoric  acid,  and  taken  up  with  a  copioufl 
portion  of  neutral  alcohol-free  ether.     After  standing  for  some  time,  the 


'*F.  A.  Hoffmann  and  Vollbardt  Archiv  ftlr  experimentelle  Pathologie  and  Phar- 

m*kologie,  18i»l,  Hd  28,  Heft  5  and  6,  S.  423, 
'•'Richet,  T>u  B«c  ffaatrique  ch^r.  Thomme  ©t  le«  animaiix,  Poris,  1878. 
""Ewald,  Virphow's  Archiv,  1882,  Bd.  80. 

»*  B€?rtheIot,  Annalea  de  chimie  et  de  physique,  Bd.  26,  4  Serie,  p.  300. 
""Ewald,  he. 
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dmr  eiher  stratum  is  takoi  o^  the  etber  i«  renrarvd^  the  acid  i«Bidii€»  after 
the  additioo  of  m  freshly  precipitated  ztne  caihanate,  is  boiled  with  water, 
than  fiHexvd,  and  coocentrated  to  a  small  Tolmne.  On  cooling,  the  »uc 
JActttte  orrstallises  in  boantiful  rhombic  cnrstaU,  gingie  or  united  in  groups 
(Fig.  27)' 

The  rinc  lactate  is  hardly  soluble  in  cold  water,  rather  easily  soluble  in 
bot  water,  almost  in^luble  in  aloohoL  To  aid  the  identification^  a  definite 
amount  ia  weighed,  and  is  weighed  again  at  120*^  C.  until  the  constant  weight 
is  readied.  The  loas  of  weight,  com^ponding  to  the  water  of  crystallisation 
of  the  fermentative  zinc  lactate,  most  amount  to  18.18  per  cent  (The 
fslrrnm  salt  of  fermentative  lactic  acid  is  ^:>luble  in  9.5  parts  of  water,  and 


Fig.  27. 


eating:  to  100°  C.  it  loses  2^.2  per  cent,  water  of  crystallisation,  while 
the  calcium  salt  of  the  sarcolactJe  acitl  is  soluble  in  12.4  parts  of  wat^^r  and 
loses  36.21  per  cent,  of  water  of  crystallisation). 

For  the  detection  of  Barcolaetic  acid  one  prococds  in  the  same  manner. 
Tor  the  idontLfication  of  the  zinc  Bait  one  mosit  heat  to  100  to  120*  C. ;  the 
sarcolactate  of  zinc  loses  12.9  per  cent,  of  water  of  crystallisation. 


Test  for  Lactic  Arid  According  to  Boas,^^^ 
Principle  of  the  Method. — When  solutions  of  sarcolaetie  as  well  as  fer- 
mentative lactic  acid  are  treated  with  strongly  oxidising  substances  and 


I'iBojis,  I>eut^he  tnedicinische  Wc^chengehrift,  1893^  No.  34. 
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heated,  they  are  decomposed  into  acetaldehyde  and  formic  acid  accordiiig 
to  the  following  formula: — 

OH,  —  CH  (OH)  ^  COOH  =  CH,  —  CHO  +  OHOOH. 
Lactie  acid  Acetaldehyde        Formic  uoid 

If  under  considerable  heating  a  very  streniioua  oxidation  occurs,  the 
named  products  are  not  the  end-productSj  but  tlie  process  goes  f  urtlier,  so  that 
tlie  aldehyde  is  converted  into  acetic  acid,  the  formic  acid  into  carbonic 
acid  and  water,  according  to  the  following  formula: — 


CH.  —  COOH  +  CO,  +  H5O. 

Acetic  acUl 


CH3  —  CHO  +  CHOOH  +  20 
Aldehyde  Formic  acid 

Bj  a  careful  nm]  gradual  heating,  however,  one  can  control  the  pi 
of  oxidation  in  such  a  way  that  a  conversion  of  aldehyde  into  acetic  acid  can 
be  avoided. 

The  proof  of  lactic  acid  is  accordingly  carried  on  simply  by  the  detec- 
tion of  one  or  tlie  other  of  the  products  (acetiildehyde  or  formic  acid). 
The  simplest  and  easiest  is  tlie  detection  of  the  acetaldehyde. 

As  qualitative  reaction  of  aldehyde,  an  alkaline  iodine  solution  is 
used,  which  forms  with  aldehyde,  similarly  as  with  alcohol  and  acetone, 
iodoform  (Lieben^s  reaction).  This  method  also  servos,  as  will  be  explained 
later,  for  the  (juantitative  estimation  of  lactic  acid. 

Proceeding  for  the  Qualitative  Tent  of  Lactic  .^cirf.^-Tfln  to  20  ruble  eenti- 
metres  oi  tlie  atoniach-eontenta  are  evaporated  in  it  ixircelnin  dish  on  the  water-batli 
to  the  consiatency  of  a  syrup.  No  further  addition  U  require]  \shen  free  ncid  is 
absent,  but  vvlien  it  is  present,  baryta  carbonate  in  excess  is  added.  Then  the  sj-nip 
is  treated  witli  a  few  droptt  of  phosphoric  acid,  and*  after  the  carbonic  acid  baa  been 
driven  0IT  by  Ixiiling,  is  allowed  to  eool,  and  repeatedly  extraeted  with  small  portions 
(2  or  3  times  each  50  cubic  eentimetrea)  of  absolutely  alcohol-free  ether  (distilled 
with  Bodium).* 

After  a  half-hour's  treatment,  the  clear  stratum  of  ether  ij  fioured  off,  the 
ether  evaporated,  the  residue  i*  taken  up,  with  45  cubic  centimetres  of  water,  into  a 
retort,  thoroughly  shaken  and  filtered,  and  the  filtrate  is  mixed  with  5  cubic  centi- 
metres of  eoneentrated  sulphtirie  neid  (Hpeeific  i^ravity,  1,H4),  and  as  mueh  manganese 
OS  will  go  on  the  point  of  a  knife  is  added.  The  retort  is  corked  with  a  perforated, 
well-fitting  stopper,  throufrh  the  perforation  of  whieh  goes  a  glaat*  ttibe,  bent  in  an 
obtuse  angle.  Its  longer  limb  dips  into  a  small  cylinder  which  contains  5  to  10  cubic 
cenlimctrc»s  of  an  alkaline  iodine  nohition  (that  is,  equal  parts  of  a  decinormal 
iodine  solution  and  norma!  p>tassjum  solution).  The  Huid  to  be  tested  is  heat^d 
over  a  small  flame,  and  when  fartic  acid  is  pr#*Bent,  the  aldehyde  goe«  over  into  the 
iodine  at  the  very  beginning  of  boiling,  and  very  soon  the  so-called  iodoform  reaction 
occurs  (clouding  and  odour  of  iodoform,  iodoform  crystals). 


•  The  extraction  with  ether  is  for  the  purpose  of  eliminating  the  carbohydrates, 
which  themselveSj,  when  oxidised,  partly*  supply  aldehyde. 
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^^^^"  Qnaniitaiive  Estimation  of  Lactic  Add. 

I  1.  According  to  my  experience,  one  can  approximately  estimate  tlie 
amount  of  lactic  acid  in  the  contents  of  a  stomach  by  comparing  the  yellow 
(solottriug  obtained  by  tlie  use  of  Utfelmann's  test  with  a  sohition  of  known 
(tfi  w«ak  as  poesible)  amount  of  lactic  acid.  By  gradual  dilution  one  may 
reich  the  same  tint,  and  thus  draw  an  approximate  conclusion  as  to  the 
UDOimt  of  lactic  acid  in  the  gastric  filtrate.  If,  for  instance,  one  gets  a 
^Mi&ct  greemsh-vellow  colouration  after  addition  of  one  or  two  drops  of 
I  5  per  cent*  solution  of  iron  chloride  to  stomach-contents  which  had  been 
dilated  ten  or  twenty  times,  there  is,  according  to  Kelling,  approximately 
1  per  mille  or  2  per  mille  lactic  acid  present. 

2,  More  exact  is  the  following  prueetliire,  which  I  have  tested  for  a 
hog  time.  Mix  the  filtrate  with  a  few  drops  of  dilute  sulphuric  acid,  and, 
after  beating  over  a  flame,  whereby  the  album inoua  bodies  are  coagulated,  fil- 
ler and  evaporate  over  a  water  bath  to  the  consistency  of  syrup;  rcEll  to  the 
originAl  volume,  and  again  evaporate  to  a  small  volume.  Hereby  the  vola- 
tik  acids  have  been  removed,  and  the  residue  contains  only  lactic  acid.  This 
%  DOW  extracted  with  a  large  amount  nf  ether  (300  cubic  centimetres  of 
rtiier  to  IQ  cubic  centimetres)  ;  the  ether  is  evaporated,  and  the  residue  is 
talcoi  tip  bj  water,  and  titrated  with  phenol phthalein  and  deci normal 
potaeainm  eolution.  Each  cubic  centimetre  of  the  decinormal  lye  used 
fepresent^  0.0(>9  gramme  hietic  acid.  By  this  procedure,  a  part  of  the  lactic 
acid  which  escapes  with  heating  or  evaporation,  is  lost 

3,  The  direct  weighing,  after  the  manufacturing  of  the  salt  concerned^ 
ia  said  to  give  very  exact  values  (according  to  the  statement  of  Palm/^^  the- 
jmparation  of  the  lead  salt  is  the  best  adapted).  The  same  is  dried  and 
gloved,  whereby  lead  oxide  is  left.  As  the  compound  contains  78.5  per  cent. 
of  lead  oxide  and  21.5  per  cent,  of  lactic  acid  it  is  needful  only  to  multiply 
the  weight  of  the  residue,  after  glowing,  with  3  1^  =  0.274,  According 
tn  tlie  investigations  of  de  Jong,"'  the  method  is,  however,  inexact  and  very 
tedious. 

4,  The  method  for  qualitative  test  for  lactic  acid  described  by  me  is  also 
adapted  for  an  exact  quantitative  estimation  of  lactic  acid.  The  pro- 
ttdnie  is  as  described,  the  only  difference  being  that  the  ether  residue,  which 
wu  taken  up  by  water  (45  cubic  centimetres)  and  treated  with  manganese 
And  sulphuric  acid  (5  cubic  centimetres),  is  distilled  under  careful  cooling. 
Very  appropriately  the  retort  is  furnislied  with  a  doubly-perforated  stopper, 
through  one  perforation  of  which  there  is  a  bent  glass  tube  leading  to  the 
•xioler.  and  in  the  other  there  is  a  second  tube,  likewise  bent  and  furnished 


"FaJin*  Ztdtschrift  fdr  analjrt,  Chemie,  Bd.  26.  S.  33. 

^4t  JoQ^  Arehiv  filr  Verdauung^kmnkbeiteUj  1806,  Bd.  2,  S. 
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'ft^th  a  short  rubber  tube  and  elaiiip ;  lIil^  latter  glass  tube  is  to  drive  out  any 
aldehyde  in  the  retort  or  cooler  by  iijeans  of  a  current  of  air. 

The  distillation  is  continued  until  about  four-fifths  of  the  liquid  under 
test  have  gone  over. 

The  lower  end  of  tlie  cooler  is  furnished  with  a  bent  glass  tube  that 
dips  into  a  retort  containing  about  *^0  cubic  centimetres  of  water,  and  which 
preferably  stands  in  a  dish  filled  with  ice. 

The  lactic  acid  is  now  simply  estimated  by  means  of  titration. 

For  carrying  out  the  titration  the  following  solutions  are  necessary' : — 

1.  Dccinomial  io<1inc  sohition. 

2.  Deeinornial  sodium  arsenite  solution  (or,  instead  of  it,  decinormal 
thiosulphate  solution). 

3.  Hydrochloric  acid  of  specific  frravity  1.018. 

4.  Potassium  lye  (about  5G  grammes  potassium  hydroxide  to  a  litre 
of  water). 

5.  A  thin,  freshly  prepared  starch  solution. 

The  alkaline  iodine  solution  is  added  to  the  distillate— usually  10  to  20 
cubic  centimetres  of  decinormal  iodine  solution  dissolved  in  20  cubic  centi* 
metres  of  potassium  lye  of  the  ahove  concentration,  is  sufficient — ^and  tlie 
fluid,  well  shaken  and  carefully  covered,  is  left  ahmo  for  several  minutes. 
In  order  to  set  free  iodine  out  of  the  potassium  iodide  and  subiodide 
which  did  not  enter  in  action,  the  sample  is  mixed  with  20  cubic  centimetres 
of  the  normal  hydrochloric  acid  solution,  an  excess  of  sodium  bicarbonate 
is  added,  and  titrated  with  the  sodium  arsenite  from  a  burette  till  entire  de- 
eolourisation  ensues.*  The  possible  excess  of  sodium  arsenite  is  titrattid 
back  under  tlie  addition  of  a  freshly  prepared  starch  solution  by  means  of 
decinormal  iodine  solution;  at  the  first  appearance  of  a  permanent  blue 
colour  the  end  reaction  is  reached.  The  number  of  cubic  centimetres  of 
decinormal  iodine  solution  minus  the  number  of  cubic  centimetres  of  deci- 
normal arsenious  acid  solution  shows  the  amount  of  iodine  which  was  neces- 
sary for  the  formation  of  iodoform,  and  indirectly  the  amount  of  lactic  acid. 

The  calculation  of  the  luetic  acid  depends  on  the  fact  discovered  by  me, 


•  Tlio  estimation  of  tlie  amount  of  iodine  tb rough  arsenious  acid  depends,  ju  is 
well  known,  on  the  oxidisinp  power  that  iodine  exerts  upon  oxidisable  substances:  the 
arMinioiis  acid  is  ponverttHl  into  arwiiic  acid,  while  tlit"  iodine  is  converted  into 
hyJroiodic  aoid,  bo  that  the  originally  red dislj  brown  colour  of  the  iodine  solution  is 
decolouriAed.  From  the  amount  of  arii'cnioiiA  acid  which  must  be  used,  we  can  drew 
a  conclnaion  as  to  tl»e  amount  of  iodine  oontnined  in  ftolution.  As  we  are  working 
with  decinormal  nolutioos,  evRT>'  cubic  centimetre  of  Vw  Aa(>,n,  =  1  cubic  centinietre 
of  Vio  I.  An  excess  of  sodium  Mcarbonnte  is  added  because  the  reaction  between 
arsenious  acid  and  iodine  follows  smoothly  and  quickly  only  in  an  alkaline  aolutioiL 
A»»  however*  caustic  alkalies  and  monocarhonntes  of  alkalies  theniHclves  act  upon  the 
iodine,  only  bicarbonates  of  alkalies  can  be  employed  for  the  alkalinisatioo. 
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tbat   1    cubic  centimetre  of  decinormal   iodine  corresponds  to  0.003388* 
gramme  of  lactic  acid,**  so  that  in  order  to  estimate  the  lactic  acid  one  needs 
only  to  multiply  the  resulting  number  of  cubic  centimetres  of  decinormal 
iodine  with  the  said  £gure. 
Example : — 

Original 10  c.cm,  of  deci-normal  iodine.*** 

Used  for  titration. .  .G. 5  c.cm.  of  decinormal  arsenioua  acid. 
For  titrating  back. 0,2  c.cm.  of  decinomial  iodine. 


Iodine,  total 10.2  c.cm. 

AiBenic,  total 6.5  c.cm. 

According  to  this,  3.7  c.cm,  of  decinormal  iodine  is  needed  for  the 
formation  of  iodoform,  from  which  it  follows  tliat  the  lactic  acid  amounts 
to  3.7  X  0.003388  =  0.0123  for  ten  cubic  centimetres,  or  1,25  per  miile. 


r 


Precautions  in  Tests  for  Lactic  Acid, 
If  one  wishes  to  teet  for  the  presence  of  lactic  acid  in  the  gaatrie  con- 
tents with  a  view  to  diagnostic  purposes,  one  must  first  of  all  distinguish  be- 
iwten'  lactic  acid  introduced  info  the  stomach  and  that  formed  in  the  stom- 
4dL  Lactic  acid  is  ingested  with  meat  as  sarcolactic  acid;  besides,  fer- 
mentative lactic  acid  is  frequently  ingested  with  the  diet,  for  example,  with 
milk,  especially  sour  milk,  buttermilk,  sour  kraut,  gnipe-jiiice,  leiiion-juice, 
IB/iotis  fiorta  of  fruits,  sugars,  etc.  It  is  worthy  of  remark  that  all  our 
baked  products,  especially  rye  (schwarz)  bread,  hut  al^o,  as  I  could  prove,"* 
light  (wheat)  bread,  zwieback,  crackers,  all  contain  a  more  or  less  large 
amount  of  lactic  acid.  The  Ewald-Boas  test-breakfast,  otherwise  so  well 
adapted,  is  on  this  account  less  useful  for  scientific  purposes.    I  have  found 


•According  to  de  Joog  {jKrohiv  fdr  Vprdiiuimgakrankheiten,  18ftC.  Bd.  2.  S.  7U 
I  mbic  centimetre  of  decinormal  icMline  solution  corroepoTidH  to  0.0030  gramme  of 
Itrtic  seicL 

••  14-4  oabic  centimetres  of  decinormal  iodine  solution  reprcftent  0.00239 
gnutun^  acetaldehjde,  from  which  follows  that  1  gramme  acetaldehyde  c?orreBpond8  to 
I0S.5  cubic  centimetres  of  decinormal  iodine  s<3lution.  Further,  90  gramjues  of  lactic 
•eid  correspond  to  44  grammes  of  flldphvdp.  From  this  follown  the  proportion,  44  :  90 
=:0.f>*39  ;  x;  x=  0.0488;  tbat  is,  tt.irim  gramme  aldehydf  correflpcmdR  to  0.04S8 
JactJc  acid;  consequently  14.4  cubic  centimetres  of  decinormal  iodine  solution 
id  to  0,0488  of  lactic  acid,  or  1  cubic  centimetre  of  decinormal  iodine  aolu- 
tnds  to  0.0033BS  gramme  of  lactic  acid. 
•♦*  For  10  cubic  centimetres  of  gaatrie  contents  to  be  examined. 
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meal-soup  (best  made  from  Knorr's  oat-nieal)  an  abeolutely  lactic-acid-free 
diet  article.  If  one  wighes  to  exumine  quantitatively  the  fonnation  of  lactic 
acid  in  the  Btomacli,  oat-meal  soup  (i/^  litre)  to  which  only  salt  has  been 
added,  is  recommended  as  best.  If  stagnation  is  found  in  the  morning,  it 
is  best,  according  to  my  experience,  to  thoroughly  wash  out  the  stomach  late 
at  night,  and  then  to  let  the  patient  take  the  said  quantity  of  meal-soup. 
Any  mcal-soup  residue  found  the  next  morning  before  breakfast  is  then 
adapted  for  the  test  for  lactic  acid.  For  the  purposes  of  daily  practice, 
however,  the  test-breakfast  may  be  satisfactory;  l)ut,  as  Ronninger*^*  has 
recently  proved,  the  Riegel  test-meal  is  not  adapted^  on  account  of  its  con- 
taining sarcolactic  acid. 


Practical  Value  of  fhc  Various  Methods  of  Lactic  Acid  Estimation, 

One  may  be  satisfied  with  Uflfelmann's  test,  as  soon  as  this  yields  an 
undoubted  restilt,  that  is,  when  the  eoloiir  torus  an  intense  green.  Espe- 
cially w^orthy  of  recommendation  for  controlling  the  result  are  the  above- 
mentioned  modifications  of  Fleischer,  Kelling,  and  Strauss.  All  tints 
other  tlian  green  are  in  general  worthless,  for  they  speak  neither  for  nor 
against  the  presence  of  lactic  acid.  This  holds  good  not  merely  for  the  te*t- 
breakfost,  but  also  for  tlie  meal-soup  recommended  by  me,  in  the  employ- 
ment of  which  I  have  repeatedly  obsen^ed  a  slightly  yellow  colour,  although 
lactic  acid  could  not  be  substantiated  by  the  aldehyde  test.  Also  the  extrac- 
tion by  shaking  up  with  ether  cannot,  according  to  my  experience,  alter  this. 

For  scientific  purposes  the  aldehyde  test  is  a  reliable  and  relatively 
simple  method. 

^'ery  much  more  circumstantial  is  tlie  formation  of  a  lactate  and  deter- 
mination of  the  water  of  crystallisation,  besides  being  applicable  only  with 
a  high  amount  of  lactic  acid.  For  absolutely  exact  estimation  it  sur- 
passes, however,  the  aldehyde  tc«t,  in  which  a  slight  loss  of  lactic  acid  is 
hardly  avoidable. 


Diagnostic  Significance  of  the  Lactic  Acid  Test. 
To  judge  of  the  diagnostic  significance  of  lactic  acid,  the  question 
first  of  all  to  be  settle<l  is  unclcr  what  circumstance?  and  conditions  lactic 
acid  presents  itself  in  the  stomach-contents.    It  has  already  been  pointed  out 


"*BBnning*r,  Deutsche  inedidniiiehi!  Wochenschrift,  1&02,  No.  4) 
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that,  as  Ewald^^*  has  shown,  and  Martius  and  Liittke*"  and  myself"*  have 
substantiated,  lactic  acid  doea  not  occur  at  all  after  the  ingestion  of  carbo- 
hydrates in  healthy  iudividuak.  In  like  manner,  1  have  been  able  to  prove 
that  also  in  benign  affections  of  the  stoma ch^gastri tie,  ectasia^  atony,  neu- 
rosesj  etc. — lactic  acid  is  not  found  at  all,  or  only  in  traces.  As  furthermore, 
lactic  ajcid  fermentation  does  not  occur  in  the  preeence  of  free  hydrochloric 
acid«  according  to  general  consent,  the  investigation  for  lactic  acid  has 
neither  practical  nor  theoretical  yalue  in  these  ca;ses.  Practically  always, 
however,  lactic  acid  production  is  aesociated  with  stagnation  and  absence  of 
hydrochloric  acid. 

Now,  in  80  far  as  both  of  these  factors  are  most  frequently  found  in 
'gMric  carcinoma,  the  lactic  acid  test  is  an  extraordinarily  valuable  diag- 
nostic aid  for  the  recognition  of  this  dieeai*e.  Its  significance  is  limited 
only  by  the  facts  that,  (1)  lactic  acid  is  by  no  means  constantly  present 
in  gastric  carcinoma,  for  many  cases  run  their  course  to  the  end  witliout 
stagnation;  (2)  that  secretion  of  hydrochloric  acid  is  also  met  with  in  gas- 
tric cancer  with  stagnatioD,  much  more  rarely  without  stagnation;  (3)  tJiat 
there  are  undoubtedly  other  pathologic  conditions  of  the  stomach,  in  which 
abnormal  lactic  acid  fermentation  may  occur  (hypertrophic  stenosis  of  the 
pylorus,  corrosions  of  the  stomach,  atrophy  of  the  gastric  mucous  mem- 
brane^  etc.). 

Nevertheless,  the  finding  of  lactic  acid  offers  valuable,  and  sometimes 
dcciisive,  evidence  as  to  the  existence  of  a  carcinoma  of  tlie  stomach  even  in 
lliose  eaaea  in  which  no  tumour  is  palpable.  Now  and  then  one  can  estab- 
lish the  diagnosis  of  a  ga«tric  cancer  at  a  very  early  stage  on  the  ground  of 
the  chemical  findings,  and  thus  also  inrluce  an  early  operation.  In  spite 
of  absence  of  a  tumour,  laparotomy  may,  however,  reveal  an  advanced  car- 
cinoma accompanied  by  metastases.     (Compare  also  Part  11,  p.  571.) 


a.  Volatite  Fatty  Acids. 

Volatile  fatty  acids — apart  from  their  ingestion  with  the  diet — may 
occur  as  products  of  anomalous  carbohydrate  fermentation;  particularly 
butyric  acid  and  acetic  acid. 

The  test  for  the  volatile  fatty  acids  can,  for  practical  purposes  and  pre- 
liminary showing,  be  carried  out  in  this  manner.  About  10  cubic  centi- 
metres of  the  gastric  contents  are  heated  in  a  test  tube,  at  the  end  of  which 


% 


"•EwaR  Virchow'a  Archiv,  18S2,  Bd.  flD. 

'"Martius  and  Lflttkc^,  Die  Ma^'eiiKHflre  des  Mcnschen,  Stuttgart,  1892, 

'••Boas,  Mtlnchener  mediciniaclio  Wocbenaehrift,  IS92,  No.  43. 
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a  small  strip  of  blue  litmus  paper  has  befn  put.    On  the  evaporation  of  the 
volatile  fatty  acids  the  litmus  paper  i&  reddened  (Leo"^). 


(a)  Butyric  Acid  (C^Ufi, J, 

1.  By  the  odour, — At  the  presence  of  only  a  slight  admixture  of  but>Tic 
acid  there  is  given  off  the  well-kaown  acrid  odour.  This  may,  however^  be 
obscured,  when  other  volatile  acids  are  present. 

2.  A  SHUill  quantity  (10  cubic  centimetres)  is  taken  up  with  50  cubic 
centimetres  of  ether,  well  shaken  up,  and  the  ether  is  evaporated.  The  resi- 
due ie  taken  up  with  a  trace  of  water,  and  on  the  addition  of  a  ?mall  amount 
of  calcium  chloride  (best  in  substance),  shows  a  separation  of  butyric  acid 
in  the  form  of  small  oil-globules,  which  at  the  same  time  give  the  specific 
odour  of  butyric  acid.  By  saturation  with  l)iiryta  water  one  gets,  on  evap- 
oration, the  production  of  baiyta  butyrate  in  rhomboid  platelets  or  granular 
warts  refracting  light  like  fat. 

3.  Method  of  Cahn  and  v.  Merinfj, — The  butyric  acid  is  demonstrated 
in  the  diBtillate,  as  just  described. 

4.  Method  of  v,  Jfd'sch.^^^ — The  gastric  contents  are  distilled  with 
phosphoric  acid ;  the  distillate  is  carefully  neutralised  with  solution  of  car- 
bonate of  sodium  and  evaporated  to  dryness,  extracted  with  hot  alcohol, 
iltered,  and  tiie  filtrate  evaporated  to  the  smallest  volume,  and  tested  for 
butyric  acid  in  the  following  manner:  on  the  addition  of  mineral  acids  the 
offensively  smelling  butyric  acid  is  split  off  from  the  butyrates;  solution  of 
iron  chloride  does  not  give  a  rod  colour,  and  silver  nitrate  biingiB  about  a 
crystalline  precipitate  that  is  not  soluble  in  water. 

5.  Method  of  Hoppe-Sryler. — The  gastric  contents  are  freed  from 
albuminous  bodies  by  means  of  alcohol,  and  filtered;  the  filtrate,  made  alka- 
line with  sodium  carbomite,  is  eva|>orated  to  a  small  volume,  and  tlie  residue, 
after  the  addition  of  diluted  sulphuric  acid,  is  distilled.  The  distillate  is 
made  alkaline,  brought  to  a  small  volume,  and,  after  adtlition  of  an  excess 
of  acid,  again  distilled.  From  tlie  second  distillate  thus  concentrated  the 
butyric  acid,  on  addition  of  CaCL,  can  be  separated  as  oil.  Mixture  with 
propionic  acid  is  recognised  by  fractional  distillation.  The  latter  boils  at 
a  temperature  as  low  as  140*,  while  butyric  acid  boils  between  150*'  and 
IPiS"  C.  Froni  the  purest  possible  butwic  acid  thus  ol>tained  the  silver  salt 
may  be  formed.     Silver  but>Tate  (C4H7AgOj)  requires  55.38  per  cent.  Af. 


»»»Leo,  Diagnostik  dpr  Krankhpilcn  der  BmicliorfpAne,  Berlin,  IROa,  P.  316. 
^^Y.  Jaksch.  Klinische  Diagnostik  innerer  Krankheiten,  5  Aufl.»  1001. 


(b)  Acetic  Acid  (CJl.OJ. 

1.  Even  in  minimal  quantities  tho  prestnice  of  acetic  acid  manifests 
itself  through  the  well-known  pungent  odour. 

2.  A  email  amount  of  gastric  contents  is  extracted  with  acid-l'ree  ether, 
and  evaporated;  the  residue,  taken  up  with  a  few  drops  of  water,  is  exactly 
neutralised  with  a  solution  of  carbonate  of  sodium.  At  the  presence  of 
Acetic  acid  sodium  acetate  is  formed  from  the  free  acid,  which  gives*  with 
diluted  iron  chloride,  a  deep  bloody-red  colour.  Furthermore,  silver  nitrate 
produces  a  precipitate  which  is  soluble  in  hot  water. 

3.  A  test-sample  is  extracted  with  ether,  and  the  residue  is  likewise 
neotrahscd  with  a  sohition  of  carbonate  of  sodium.  At  the  presence  of  acetic 
add  there  occurs,  on  heating  with  some  sulphuric  acid  and  alcohol,  the 
fllttllBteristic  odour  of  acetic  ether. 


Diagnodic  Significance  of  the  VoIaUle  Falttj  Amis, 
The  diagnostic  significance  of  the  volatile  acids  is,  as  far  as  known,  the 
same  as  that  of  lactic  acid.  According  to  the  investigations  of  Leney  and 
Vatighan*'-*  they  are  to  be  found  in  especially  huge  amounts,  in  cases  of 
hvfiochlorhydria,  hut  were  found  within  normal  limits  in  some  cases  of  re- 
daccd  motility  as  long  as  the  secretion  of  hydrochloric  acid  remained  normal 


Examination  of  Enzymea. 
I.  Pepsinogen  and  Pepsine. 

The  pepsinogen,  the  specific  product  of  the  chief  cells  of  the  glands  in 
the  stomach,  is  chajacterised  by  the  fact  that  tlirough  the  action  of  acids, 
with  especial  rapidity  through  HCl.  it  is  converted  into  active  pepsine, 
whereby  it  becomes  enabled  to  convert  proteids  and  gelatines  into  their  solu- 
ble modifications. 

In  this  statement,  the  practical  test  for  pepsLoe  and  pepsinogen  is  given. 
If  the  gastric  contents  contain  free  acids  and  digest  proteiils,  the  proof  of  the 
pppsenee  of  pepsine  is  given.  If  the  contents  contain  no  free  acid,  the  diges- 
tive jxiwer  of  the  same,  when  treated  with  sufficient  HCl  (see  below),  speaks 
for  the  presence  of  pepsinojren ;  the  lack  of  digestive  power,  for  the  absence 
of  the  same. 

Xeutral  gastric  contents  alone,  however,  without  artificial  arldition  of 
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oJLeney  and  Vaughan,  Britis^h  Medical  Journal,  1899,  Bd.  27,  P.  1271;  Virchow, 
HJrach.  Jahreab.,  1899,  Bd.  I,  S.  147. 
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hydrochloric  acid,  is  by  uo  means  imder  all  conditions  incapable  of  digestion, 
but,  on  the  contrary,  according  to  my  experiences^  digestive  power  of  such 
gastric  filtrates  is  not  fre^juently  found.  In  such  cases  we  have  to  deal  with 
an  admkture  of  pancreatic  juiee  and  bile.  Such  a  state  of  affairs  shows  a 
sufficiency  of  pancreatic  digestion,  a  fact  which,  under  certain  circumstances, 
may  be  of  diagnostic  and  prognostic  signiticance. 


Directions  for  the  Pepsinogen  and  Pepsine  Tests, 
1*  When  free  EC  lis  present : — 

(a)  Qiuiiiiative  test. — ^Ten  cubic  centimetres  of  gastric  contents  are  put 
in  a  test-tube  and  a  little  disk  of  egg-albumen  or  a  dried  fibrine  flake  (pre- 
paration of  Dr.  Griibler,  in  Leipzig)  or  lamellse  of  serum  albumen  (albumen 
e  sanguine),*  all  if  possible  of  a  definite  weight,  k  added  and  the  test-tube 
is  placed  in  an  incubator  which  either  is  provided  with  a  thermoregulator** 
or  at  least  can  he  maintained  at  a  constant  temperature  of  between  37°  and 
40**  C-  Solution  of  the  albumen  after  a  short  time  speaks  for  tlie  presence 
of  pepsine. 

Of  practical  moment  is  the  fact  that  egg-albumen  takes  a  considerably 
longer  time  for  solution  tlian  fibrine  and  serum-albumen  do. 

According  to  Jaworski,  a  disk  of  egg-albumen  weighing  5  to  6  centi- 
grammes in  ^5  cubic  centimetres  stomach  filtrate  is  digested  in  three  hours 
at  a  temperature  of  40**  C.  The  same  quantity  of  fibrine  under  the  same 
conditions  is  tlissolved  in  one-half  the  time,  while  5  to  6  centigrammes  of 
serum-albumen  are  dissolved  to  a  slight  remainder  in  one  hour. 

(h)  Qunntitative  Test. — We  do  not  possess  as  yet  a  pepsine-estima- 
tion  practically  useful  and  at  the  same  time  accurate;  we  must  be  satisfied 
with  approximate  estimations.  For  this  purpose  we  may  simply  follow 
V.  Leuhc's  directions,  that  we  take  two  samples  of  filtrate,  and  add  to  one 
of  them  a  small  quantity  of  powdered  pepsine  and  the  same  amount  of 
albumen.  If  the  sample  to  which  pepsine  has  been  added  dissolves  the 
albumen  more  rapidly,  pepsine  is  deficient;  if  it  shows  the  same  peptic 
power,  pepsine  is  present  in  sufficient  qiinntity. 

In  my  experience  the  following  [jroccdure  is  as  valuable:  I  use  as  a 
standard  the  gastric  contents  of  a  healthy  person,  which  I  preserve  and  the 
digestive  powers  of  which  T  know.  T  compare  with  this  the  digestive  powers 
of  the  sample  to  be  tested.     If,  for  instimce,  the  former  digests  a  definite 


lUt     f 


•  For  sale  at  Merck  Co,,  Darmstadt  fnnd  New  York]. 

••  Tlie  thennorrgiilntor  ifl  a  deajderatiim  for  scientific  purpowg;   for  prncticiil 
purposes,  a  siinple  Bheet-metal  chamher,  with  n  double  floor,  i«  entirely  satisfactory. 
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amount  of  albumen  in  one  hour,  and  the  latter  in  two,  three,  or  more  hours, 
ifae  digestive  power  of  the?  test  gastric  filtrate  is  one-half,  one-third, 
one-fourth  of  the  normal  standard  liltrate.  This  will  suffice  for  practical 
purposes. 

One  may  also  use  the  colourimetric  procedure  offered  by  GmtzncT  for 
physiological  purposes,  in  such  a  niaiiner  that  one  mixes  carmine  Jibrine  with 
the  ^trates  in  question  and  that  the  red  colouring  of  the  mixture  is  com- 
pared with  samples  of  known  amounts  of  pepsine. 

2,  ]yh€n  hydrochloric  acid  is  absent. 

In  these  cases  pepsinogen  alone,  or  at  least  predominantly,  is  found 
in  the  stomach-contents.  Pepi^inogen  is  tested  for  by  acidulating  HJ  cubic 
centimetres  of  the  gastric  filtrate  with  officinal  hydrochloric  acid  (one  or  two 
drops)  and  proceeding  as  with  pepsine.  For  quantitative  estimation  of  the 
amount  of  pepsinogen,  I  proceed  similarly  as  with  lab-zymogen  (see  below). 
I  dilute  the  gastric  contents  with  distilled  water  in  the  proportions  of  1  :  5, 
I  :  10,  1  :  2\),  etc.  The  iiig!jer  the  dilution  thai  does  not  interfere  with  the 
digestive  powers,  tlie  richer  is  the  amount  of  pepsinogen. 

Exactly  tlie  same  method  has  been  recently  used  by  Johannessen^** 
witliout  his  arriving  at  stringent  results. 

If  the  contents  acidified  with  hydrochloric  acid  does  not  digest  at  all, 
pmnofjen  also  is  absent. 

Hammerschlag*-^  has  recently  offered  a  method  for  the  quantitative 
estimation  of  pepsine,  or,  more  correctly,  the  peptonising  power  of  the 
gais^lric  contents^  which  is  to  be  used  for  the  purpose  of  practice.  The 
method  dejiends  upon  the  fact  that  tw^o  samples  of  10  cubic  centimetres 
each  are  taken  from  a  1  per  cent,  albumen  solution*  which  also  contains 
3  to  4  per  mille  free  hydrochloric  acid ;  to  the  one  sample  are  added  5 
cubic  centimetres  of  water  and  to  tlie  other  tlie  same  number  of  cubic  centi- 
metres of  tlie  stomach-contents  the  peptic  power  of  which  is  to  be  tested. 
After  an  hour's  standing  in  the  thermostat,  and  after  twenhj-four  hours' 
gianding  in  Esbach*s  albumininieter^  the  amount  of  albumen  of  c^ich  sample 
is  determined  in  the  well-known  manner.  The  control  sample  mixed  with 
water  gives  the  original  amount  of  albumen;  the  dilference  between  the  two 
represents  the  amount  of  digested  albumen.     If,  for  example,  the  control 


•  To  prepare  the  solution,  it  is  Iw^st  to  prot-efd  by  carpfully  rubbiDg  3  praramps 
of  the  commercial  dry  ejig-album<^n  with  a  little  lukewarm  water  in  the  mortar^  thon 
ftlling  with  water  to  150  to  180  i^rriimmea;  filter  the  whole,  and  «dd  so  much  ofBcinal 
hydrochloric  acid  that  the  mixture  by  titration  with  decinormal  lye,  with  the  uae 
of  dimethylamidobenzol  ti^  indicator,  contains  3  to  4  per  mille  of  free  IICl. 

i»Johanne^?en,  ZeitR^'hrift  fdr  klin.  Meilicin,  ISflO,  Bd.  17,  Heft  3  and  4. 

•*■  Hammerachlag,  Internationale  klin.  Rundschan,  lS94j  No.  39. 
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sample  mixed  with  wat^r  contains  li  per  mille  of  albumen,  that  with  gastric 
juice  3  per  mille,  50  per  cent.  *jf  the  albumen  has  been  digested.  Thi!>. 
method  of  Hammerschlag  has  been  eriticiyed  by  Oppler,***  Roth/-*  Trol- 
ler,"*  and  especially  by  Schorlemmer/^'  but  we  cannot  here  go  into  a  dis- 
cussion of  the  errors  pointed  out.  It  is  certain,  however,  that  the  method  is 
insufficient  for  Bcieiitiiic  investigation,  and  for  practical  purposes  it  is  to  be 
used  only  with  great  precaution. 

Instead  of  the  freshly  prepared  albumen  solution,  Troller  used  1  pier 
cent,  protogen  sohition  in  decinornial  HCl,  Strauss  uses  filtered  puro- 
juice*  with  decinormal  II CI  m  standard  solution, 

Method  of  Oppler, — Oppler*^'*  has  worked  out  a  very  nmeh  more  exact 
method,  which,  however,  is  unfortunately  too  eomplicatcd  for  practical  pur- 
poBes.  The  principle  is  to  determine  the  amount  of  digested  albumen 
according  to  the  well-known  Kjeldah?B  method. 


In  tietail,  the  procesj*  is  ha  follows:  Early  in  the  morning,  before  breakfast, 
the  patient  takes  DO  grn^innies  of  light  hread  and  400  rubic  centimetres  of  wnter,  after 
food-remnants  have  been  thonniglily  removed  from  the  stomaeh.  After  one  hour  the 
contents  are  expreHs-ed,  and  the  fttomftek  trojshid  icith  fimail  /injrfiowj!  of  tratvT  until 
the  water  eomeiii  away  elenr.  They  are  now  filtered,  and  then  water  added  to  one 
or  two  litres,  and  then  brought  to  an  acidity  of  77  with  diluted  hydrochloric  acid. 
First  50  cubic  eentimetres  of  this  liquid  are  now  examined  for  nitrogen  estimation. 
Another  50  cubic  centimetres  of  the  same  liquid  are  mixed  with  20  cubic  centi- 
metres of  about  2  per  rent,  albumen  solution,  and  digested  in  two  closed  retorts  for 
throe  hovirs  in  the  tliermoatat,  then  quickly  neutralised  with  pro]>er  solution  of  NaOH. 
Ijoiled,  acidiiied  with  acetic  acid,  and,  after  an  addition  of  5  etibic  centimetres  of 
saturated  NaCl  solution,  again  boiled.  After  cooling,  the  coagulated  albumen  and 
liquid  are  washed  with  the  smallest  possible  amount  of  distilled  water,  so  that  the 
total  amount  reaches  150  cubic  centimetres,  which  is  then  filtered.  Fifty  cubic  eenti- 
metres  of  the  filtrate  are  now  uaed  for  the  X  estimation  according  to  KjeldahL 
One  may  use  as  standard  liquid  a  1  i>er  raillc  pepaine  solution,  which,  according  to 
Oppler'a  investigations,  digests  35  to  3H  per  cent,  of  albumen  in  three  hours.  If, 
according  to  my  suggestion,  such  a  solution  is  designated  as  normal  pepsine  solution, 
it  is  evident  that  one  win  compare  the  ninount  of  jvepBinc,  after  the  result  of  the 
peptic  action  has  been  obtained,  witli  this  normal  pepsine  solution.  If,  for  instance, 
the  gastric  contents  under  examination  i  undiluted)  digests.  12  per  cent,  of  albumen 
in  three  hours,  the  peptic  power  corresjnmds  to  one  third  norma]  pepsine.** 


•  fPuro  is  a  Cerman  meat  preparation,  similar  to  Valentine  meat-juice.] 
••  Fur   further  detail,   kcc   the   thorough  ami  careful  contribution  ol   Oppler, 
Archiv  fOr  Verdauungs^krankheiten,  1002,  Hd.  H,  Heft  3-6. 

"*  Oppler,  Archiv  (iir  Verdauungskraakhciten,  lS9tJ,  Bd.  2,  S.  40. 

i»*Roth,  Zeit»«chrift  fOr  klin.  Mcdicin,  lOtK).  Bd.  39,  S.  1  u.  2. 

'*•  Troller,  Archiv  fUr  Verdauungskrankheiten.  189ft,  Bd.  5,  S.  751. 

^^^  Schorlemnier,  ibid.,  1902,  Bd.  8.  S.  29ft;  Berliner  klinische  Wochenschrift,  190*2. 

No,  51, 
*"•  Oppler,  Lc* 
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Method  of  Mett. — The  already-described  method  of  Mett  has  been 
highly  recommended  as  a  useful  clinical  method  by  Linossier,*^"  Roth/^'* 
L  Kuttner/^*  and  Schorlenxmer.*"*  But,  on  the  other  hand,  it  does  not  lack 
oppoDents.  Troller,"*  for  instanoe,  denies  every  significance  of  Mett's 
Dietbod,  on  account  of  irregular  digestion,  and  A.  Schiff*"  also  is  very  non- 
committal concerning  its  practical  utility.  In  recent  years,  Nirenstein  and 
Scliiff*"  have  pointed  out  a  very  noteworthy  source  of  errors  in  ilett^s 
inetiiod,  namely*  that  carbohydrates  and  common  salt  considerably  hinder 
Hie  digestion  in  Mett's  glass  tubules,  and  that  in  an  uncontrollable  manner. 
Tli<^se  authors,  however,  found  that  this  hindering  influence  is  entirely  elim- 
inated through  diluting  tlie  gastric  contents  to  sixteen  times  its  volume, 

Xirenstein  and  iSchitF,  therefore,  recommend  for  clinical  purposes  the 
following  modification :  one  cubic  centimetre  of  the  filtrate  of  gastric  con- 
tents is  ililuted  with  15  cubic  centimetns  of  V/^q  normal  hydrochloric  acid 
to  sij^teen  times  its  volume.  Mett's  tubules  are  placed  in  a  sample  of  a 
thoroughly  shaken  mixture.  After  twenty-four  hours,  the  digested  col- 
umns are  read  off,  wliich  Iiave  to  serve  directly  as  the  comparative  standard 
for  the  amount  of  pepsine  in  the  stomach-contents. 

A  nutnerical  estimation  of  the  relative  amounts  of  pepsine  is  ftlao  made  possi- 
ble through  the  digestive  values  founil  after  the  method  of  Nirenstein  and!  Schiff. 
Thi«  i«  obtained  by  squaring  the  readofT  vjiIupm  of  the  pepHine  nmount  aud  by  multi- 
plying with  16  the  relative  am«Hmt  of  the  njitive  juice.  For  inf^Uinee,  gaatrie  con- 
tents X  ^diluted  1(J  times)  digests  1.78  niillimetres;  therefore  the  relative  amount 
of  the  diluted  juice  1.78*^3,17,  and  the  relative  amount  of  the  original  juice 
16  X  3.17  =  60.72. 


^^L  J.  Lab-Zymogen  and  Lab-Ferment. 

^^^  IRcBnin-xi'mogen   niid   Rennin.J 

I  Qualitative  Test  for  Rninin. — Five  to  ten  t-ubic  centimetres  of  stomach- 

I  filtrate  are  accurately  neutralised  with  decinormal  lye,  and  then,  with  the 
L  iddition  of  the  same  quantity  of  neutral  or  amphoteric  rencting  raw  or* 
m  better,  hoiled  milk,  placed  in  an  incubator.  If  within  ten  to  fifteen  minutes 
I  curdling  sets  in,  and  if  on  further  standing  a  eoagulum  (cheese)  is  formed, 
|l  the  coagulation  is  to  be  attributed  to  the  action  of  rennin.  To  make  sure 
li  of  this,  the  reaction  of  the  mixture  is  tej^ted  before  and  after;  it  must  not 
have  changed  during  the  act  of  coagulation.     Much  simpler  and  better 


**Lino8Airr,  Journal  de  phyaiol.  ct  de  pathol.  g^n^r.,  1899,  Bd.  1,  Heft  2. 

»»Roth,  Zeitsehrift  fUr  klin.  Medicin,  1900,  Bd.  39,  Heft  1  u.  2, 

^  L.  Kuttner,  ibid.,  1902,  Bd.  45. 

"*  Schorlemmer,  Arehiv  fiir  Verdauungakrankheiten,   1902.  Dd.  8,  Heft  3-6. 

t»TrolIer.  ibid.,  1899,  Bd.  5. 

w*  Schiff.  ibid.,  1900,  Bd.  9. 

"•Xirenflt«in  and  8chiII,  iU4.,  1902,  Bd.  8,  Heft  6. 
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adapted  for  practical  purposes  is  the  following  method,  of  which 
makes  use:  after  addition  of  3  to  5  drops  of  tlie  gastric  contents  to  .": 
cubic  centimetres  of  niiik,  the  same  is  placed  in  an  incubator;  if  coagulation 
follows  withiik  ten  to  fifteen  minutes,  lab-ferment  is  present.  The  presence 
of  a  slight  amount  of  acid  docs  not  come  into  account,  though  it  is  question- 
able whether  this  test  sulBces  when  only  a  shght  amount  of  enzyme  is 
present. 

For  the  purpose  of  testing  for  lab'Zymogen  10  cubic  centimetres  of 
weakly  alkahue  stotnach-liltrate  are  treated  with  3  or  3  cubic  centimetres 
of  a  1  per  cent,  calcium  chloride  solution,  or  neutralised  to  a  slight  alkal- 
escence with  lime-water;  and  then,  after  the  addition  of  1  cubic  centimetre 
of  milk,  the  mixture  is  placed  in  a  tiiermostat  or  in  a  disli  with  water  of 
37"^  C,  In  case  of  tlie  presence  of  lab-zymogen  there  occurs  within  a  few 
minutes  the  formation  of  a  thick  coagnlum  of  casoine. 

Qumiliiative  Test  for  Ecnnln. — When  the  gastric  contents  are  grad- 
ually diluted,  the  final  limits  of  a  distinct  action  of  the  lab  are  reached.  In 
detail,  the  method  of  procedure  is  as  follows:  first  a  test  for  lab-enzyme 
is  made  in  the  manner  described  above.  If  the  test  reacts  positive,  the  neu- 
tralised stomach-contents  is  diluted  to  one-tenth,  one-twentieth,  one-thir- 
tieth, etc.  When  the  limit  has  been  reached,  the  remainder  is  made  slightly 
alkaline  with  potassium  lye  or  soda,  and  the  examination  for  lab-zymo- 
gen  is  made  in  the  same  manner. 

For  lab-enzyme,  the  dilution  limit  is  under  normal  conditions,  about 
Vao  to  Vi»;  ^^r  the  zymogen,  '/^^^  to  Vigo-* 

Meunier**'''  measures  the  amount  of  lab-ferment  by  the  time  that 
elapses  until  coagulation  sets  in.  According  to  my  experience,  however,  the 
time  of  coagulation-action  depends,  besides  on  other  factors,  essentially  on 
the  degree  of  acidity  in  the  stomach-contents. 


Diagnostic  Significance  of  the  Test  for  Enzymes  in  the 

Gastric  Contents. 

While  the  amount  of  free  hydrochloric  acid  in  the  gastric  contents 

subject  to  the  greatest  variations,  due  to  the  above-mentioned  conditioi 

(p.  185)  and  therefore  can  be  used  for  iliagnostic  purposes  only  with  great 

caution,  the  ferments  of  the  stomach  or  their  preformations  show,  as  a  rule, 


•  In  this  conneotioii,  of  course,  the  error  due  to  the  dilution  of  the  gmatric  con* 
tents  during  neutralisation  is  to  be  tak^n  into  account  in  the  cAfeiilnticin. 
i»»L4>o,  rk*rliner  kiinisflie  Wochenschrift,  1888,  No.  49, 

»»Meunit'r,  Jounu  de  cliim.  et  de   pharin.,  Bd,   12,  S.  457-465;    Rof.  in  MatyV 
JahreabtTidit.  IDOO,  S.  414. 
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more  conBtani  values.  Anomalies  of  the  circulation  of  the  blood  or  of  the 
inneiTatioQ  do  not  seem  to  intlueDce  them  in  a  marked  degree,  so  that  a  pro- 
tnfmrneed  diminution  of  tkeir  specific  biolotfic  action  is  directly  indicative  of 
a  dutHrbance  of  the  function  of  the  glandular  apparatus  itself. 

The  necessity  of  possessiug  a  criterion  independent  of  varying  acidity  is 
endent^  especially  in  the  frequent  cases  of  inacidit}-.  We  do  not  possess, 
ttp  to  the  present,  the  possibility  of  forming  an  idea  from  the  absence  of 
acidity  alone  whether  in  an  individual  case  we  have  to  deal  with  a  catarrh 
retentione,  or  with  an  incipient  and  curable  gagtritia,  or  an  advanced 

rable  catarrh,  or,  finally,  with  a  chronic  disturbance  of  innervation. 
The  consequence  is  that  any  safe  basis  for  the  prognosis  and  therapy  is 
abecnt. 

Through  the  examination  of  tbe  enz}TneB,  liowever,  we  may  judge  in 
individual  cases  whether  a  transitory  or  a  permanent  impairment  of  the 
glandular  apparatus  it?  present.  It  is  known,  for  instance,  that  in  anomaUes 
of  menstruation,  in  nervous  dyspepsia,  in  congestive  conditions,  in  acute  and 
in  early  stages  of  chronic  gastritis,  the  hydrochloric  acid  secretion  is  teiu- 
pomrily  inhibited.  The  test  for  enzjTnes  gives  us  in  these  cases  a  prompt 
answer  to  the  question  whether  we  have  to  deal  with  a  tem|>orary  suppression 
of  hydrochloric  acid  or  with  an  advanced  gastritis.  To  be  sure,  Oppler/^* 
ID  his  valuable  work,  has  demonstrated  that  a  certain  parallelism  exists 
between  hydrochloric  acid  secretion,  pepsine,  and  tlie  presence  of  lab,  but 
Oppler's  investigations  were  concerned  only  with  cases  with  constant  dis- 
turbances of  the  hydrochloric  acid  secretion.  Just  for  the  transitory  varia- 
tions of  the  same  we  possess,  in  the  test  for  enzyme,  a  good  control  for  the 
type  and  the  degree  of  the  disturbance.  For  examination  of  the  condition 
of  ihe  pepsine  a  qualitative  test  sulhces,  with  a  normal  stouiach-coutcDts  as 
control  (see  above),  or  the  metho<l  of  Mett,  or  also  that  of  Hammerschlag, 
is  satisfactory.  It  is  important  to  know  that  according  to  the  investigations 
of  Oppler,  even  in  atrophy  of  the  gastric  raucous  racnibrane  pepsine  is  stdl 
secreted  to  a  slight  degree.  The  observation  made  by  Hammerschiag,''" 
that  in  carcinoma  of  the  stomach,  pepsine  disappears  early,  is  accurate  only 
partially,,  as,  according  to  Roth,  Schiff,  and  Schorlemmer,  good  peptic  juices 
have  been  found  in  cases  of  carcinoma.  Only  in  those  eases  associated  with 
loss  of  hydrochloric  acid,  diminution  of  the  albumen-digesting  power  was 
ihe  rule. 

The  quantitative  estimation  of  rennin  leads  to  especially  useful  re- 


**Oppler,  Arcliiv  fUr  Verdaimngsk  rank  hoi  ttm,  181^6,  Hd.  2. 
»*Haininerscblag,  Archiv  ftir  Verdauimgskraiakhciten,  1806,  B.  2, 
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suits.     Through  experiments  which  I  carried  out,****  partly  m  association 
with  Dr.  TrzL'beiiski  and  partly  alone,  it  has  been  established : — 

1.  That  lab-fnzjme  niay  be  present  even  if  JlCl  be  absent;  but  only  in 
exceedingly  small  quantities,  namely,  at  a  limit  of  a  dilution  of  1  :  10  1<> 
1  r20. 

2.  That  in  spite  of  achlorhydria  the  zymogen  may  be  pirserved  to  its 
entire  extent^  namely,  the  limit  of  a  dilution  of  1  :  100  to  1  :  150.  The 
proof  of  the  presence  of  Jah-zymogen,  particularly  if  this  is  the  result  on 
repeated  examimi  lions,  perm  lis  in  all  likelihood  the  conc-lusion  that  an 
organic  affection  of  the  stomach  is  not  present,  but  that  we  have  to  deal  with 
cither  a  neuroBis  or  passive  congestion,  due  to  primary  affections  of  various 
kinds.  If  the  investigations  further  prove  that  hydrochloric  acid  is  absent 
temporarily,  but  reappears  at  other  times,  it  likely  indicates  a  gastric 
neurosis. 

3.  The  zymogen  may  be  diminished  about  half.  The  cause  of  this  is 
most  commonly  to  be  found  in  a  catarrhal  condition  that  is  not  yet  advanct*d 
to  an  extreme  degree.  The  more  the  amount  of  zymogen  approaches  the 
normal,  the  greater  is  the  possibility  of  a  restitution  under  the  influence 
of  proper  theraf)eutic  measures, 

4.  The  formation  of  lab-zymogen  is  diminished  to  a  great  extent 
(dilution  of  1  ;  If)  to  1  :  25  yields  negative  results),  or  is  entirely  absent 
In  cases  of  this  kind  there  exists  a  grave,  usually  incurable  catarrh ;  it  does 
not  matter  whether  the  catarrh  is  idiopathic  or  secondary  (carcinoma, 
amyloith  etc.), 

5.  In  conditions  U  2,  and  3,  it  is  worth  a  trial  to  stimulate  the  HCl 
secretion  by  appropriate  measures,  and  that  with  prospect  of  results.  In 
condition  4,  such  a  thing  seems  to  be  alisolutcly  impossible. 

The  test  for  rennin  has  undoubted  advantages  over  the  peptic  test, 
which  are  of  practical  value.  The  same  are  to  be  found  in  tlie  following 
facta:  (1)  That  the  result  may  be  obtained  quickly;  (2)  that  the  test 
may  be  perfonned  with  the  least  possible  amount  of  gastric  filtrate;  (3) 
that  in  an  alkaline  reaction  of  the  gastric  filtrate  (saliva,  mucus,  enteric 
juice)  it  is  possible  to  facilitate  the  decision  as  to  whether  gastric  secretion 
is  actually  present  in  the  mixture;  (4)  that  no  special  preparation  is  re- 
quired, and  may  be  carried  out  at  any  time  with  materials  found  in  the 
household. 


Bilej  mucus,  and  aaljva  have  a  disttirbiD^  intluence  uyxm  the  test  for  rennin 
onlv  when  the  mixture  reacts  alkaline;  in  neutral  or  add  reaction  an  influence 
worthy  of  note  is  not  to  be  observed.  In  the  former  case,  however,  at  I^aat,  the  teat 
for  lab-«yniogen  can  be  performed  in  the  manner  named  above. 


i«>]3oa»,  D«utache  mediciniache  \Vfx:hen8«hriftp  1802,  No.  17. 
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GlESMicr"*  has  recently  called  attonlion  to  an  iiitereating,  as  well  as  prac- 
tically important  antagonism  between  the  lab-fernieut  Jind  pepsine.  Relying  upon  the 
•xperience  that  the  pylurie  section  of  the  Atnniach  Becrrtes  only  pepsine,  while  the 
futidUA  aeeretea  lab- ferment  and  pepsine,  filHs.^ner  was  able  to  state  that  in  carcinoma 
of  the  fundus  pepsine  and  lab-lerment  are  diminished  or  are  absent,  while  in  car- 
tkmatDM.  of  the  pylorus  the  amount  of  lab- ferment  present  in  normal,  bnt  that  of 
is  reduced. 


Concerning  the  condition  of  the  fat-spHtting  ferment;  in  gastric  affec- 
turns,  only  n  few  contribuiion^  have  been  made.  Volhard^^''^  found  prO' 
notmced  dtminniion  of  the  fi'rmenl  in  mses  of  achiflia.  Higher  degrees  of 
hyptrchhHit/dria  inhibit  also  the  secrdion  of  ih^  fai'spUUin^f  ferrment.  As 
ac4:ording  to  Volhard's  invesligatiotis,  the  fai^splitlinfj  ferment  is  produced 
only  in  the  fundus  but  not  in  the  ptfloric  section,  an  extension  of  Gldssncr's 
invesiigaiions  in  this  direction  wotdd  he  of  great  interest 

^^^^V  Exaininatioii  of  Proteids  in  the  Gastric  Contents. 

■  The  proteids  are  peptonised  in  various  intermediary  stages  under  tbe 
H   influence  of  the  gastric  juice,  especially  of  the  combination  of  pepsine  and 

■  hydrochloric  acid.  Hydrochloric  acid  may  also  be  replaced  hy  lactic,  buty- 
ric, and  other  fatty  acids.  Bedsides  this,  micro-organisins  are  found  in  the 
saliva,  and  consequently  in  tlie  storaach  also,  which  by  a  long  action  upon 
tlie  proteids  and  under  favourable  conditions  uf  propagation  may  split  oif 
peptonoids  (Stiller). 

Between  the  proteids  and  the  final  peptones,  there  are,  as  has  already 
mentioned  (p.  30) ♦  several  intermediary  products,  among  which 
«yntonin  and  propeptone,  or  hemialbumose  can  be  distinguished  by  char- 
acteristic reactions. 

As  under  certain  circumstances  we  may  have  to  consider  the  question 
whether  the  proteids  have  been  digested  perfectly  or  imperfectly,  completely 
B   or  onJy  partly,  the  course  of  investigation  may  be  briefly  d^cribed   as 
"    follows  :■ — 

1.  Tests  for  syntonin  or  acid  albumen  are  made  by  neutralising  the 
filtrate  as  accurately  as  possible.  When  syntonin  is  contained  in  large 
•jDOuntfi,  there  occurs  on  neutralisation  a  more  or  less  pronounced  cloudi- 
B€BS.  or  even  a  precipitate  (neutralii^ation  precipitate),  which  dissolves  on 
addition  of  an  alkali  or  an  excess  of  acid. 


"'GUUsner,  Berliner  klin.  Wochenachrift,  1002,  No.  29  and  32. 

*<*  Vol  hard,  Verhandlungen  <li^  1ft  Kongresses  fUr  innere  Medicin^  1901,  p.  302; 
Zeit«chrift  fJlr  klin.  Mcdicin.  1901,  Bd.  43.  In  thi:*  contribution  there  will 
also  be  found  the  Bomevvhat  circumatantiai  technique  which  demands  the 
appliances«of  a  laboratory;  we  cannot  discuBa  the  same  at  this  time. 


208 


EXAMINATION  OF  THE  OASTRtO  CONTENTS. 


2.  Propepfone  or  hemialbumose  is  characteristic  in  that  respect,  that 
concentrated  acetic  acid  and  saturated  sodium  cLdoride  solution  in  excels 
produces  a  pronounced  cloudinegs,  which  disappears  on  heating  and  reap- 
pears on  cooling.  Likewise  an  excess  of  nitric  acid  produces  pronounced 
cloudiness  that  dissolves  on  heating  with  the  fonnation  of  a  yellow  colour 
(santhoprotein  reaction)  and  reappears  on  cooling.  Before  institnting  the 
reaction  for  propcptone  it  is  necessarv^  to  eliminate  any  albumen  precipitated 
by  boiling.  Syutoniu  and  propcptone  give  a  cloudiness  with  acetic  acid  and 
potassium  ferrocyanide,  and  picric  acid  precipitates  all  proteids  in  the  cold 
with  the  exception  of  true  peptones ;  but  on  heating  the  precipitate  of  hemi- 
albimiose  is  dissolved,  while  the  other  proteins  remain  undissolved, 

Propcptone,  peptone,  as  well  as  all  albunioses  in  general,  exhibit  with 
an  excess  of  potassium  lye  and  copper  sulphate  solution  (0.1  :  100),  the 
so-called  bmrei  reaction,  namely,  a  beautiful  pink  colour  that  turns  a  very 
dark  red  on  the  further  addition  of  copper  solution.  Santonin,  as  well  as  all 
the  albuminous  bodies  lying  between  it  and  the  heraialbumose,  exhibit  the 
biuret  reaction  either  weakly  or  not  at  all ;  that  is,  the  colour  shows  imme- 
diately a  characteristic  violet  tint  which  quickly  turns  bluish  on  further 
addition.  According  to  this,  the  biuret  reaction  1ms  a  certain  practical 
significance,  since  it  indicates  the  presence  of  a  peptic  action*  After  some 
practice  it  may  also  be  possible  to  recognise  whether  there  has  been  a  suffi- 
cient  or  insufficient  action  of  the  gastric  juice  on  proteid  substances. 

The  reactions  of  the  remaining  albumen  derivatives  formed  during 
gastric  digestion  have  been  described  above  (p.  30). 

In  order  to  obtain  the  peptones  ]>iire  out  of  solutions,  we  proceed  by  first 
eliminating  globulin  and  syntonin  by  boiling  and  a  possible  addition  of 
acetic  acid;  and  by  treating  the  filtrate  with  concentrated  neutral  ammonium 
sulphate  solution  in  excess,  all  albuminous  bodies,  with  the  exception  of 
peptones  are  precipitated.  Some  length  of  time  is  needed  (at  least  twenty- 
four  hours)  before  all  the  albumen  bodies  are  gradually  precipitated.  A 
thorough  separation  of  the  albuminous  bodies  from  the  peptone  takes  place 
in  a  short  space  of  time  according  to  Devoto^s  method;^*'*  the  fluid  contain- 
ing albumen  is  mixed  in  a  beaker  up  to  100  cubic  centimetres  with  80 
grammes  of  crystalline  chemically  pure  ammonium  sulpliate.  and  the  salt  is 
completely  dissolved  by  heating  (in  a  water  bath,  stirring  and  crushing  the 
crj'stals  with  a  glass  rod),  which  takes  from  ten  to  fifteen  minutes.  Then 
the  beaker  is  exposed  to  boiling  water  for  thirty  to  forty  minutes,  where- 
upon coagulation  is  completed.  If  we  let  the  beaker  linger  in  the  steam 
for  a  longer  time,  up  to  two  hours,  the  coagidum  becomes  denser,  atid  the 
filtering  and  washing  can  be  performed  much  quicker. 


>«»L.  Devoto,  ZeitBchrift  fUr  phyBiologische  Chpinie,  1891,  Bd.  15,  Heft  5,  & 
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Tlie  filtrate  now  gives  no  reaction  with  acetic  acid  ami  potaasium  ferro- 
cyanifle,  nor  with  neutral  salts,  picric  acid,  trichloracetic  acirl,  etc.;  it  is 
therefore  free  from  iilbumose,  but  still  exliibits  the  biuret  reaction. 


Diagnostic  Conclusions  Drawn  from  the  Condition  of  (he  Protein  Bodicif  in 

the  (Jastric  Conlenis. 
As  the  conversion  of  the  proteid  liodies,  as  already  mentioned,  depends 
itially  upon  the  presence  of  pt^'psine  and  hydrochloric  acid,  the  demon- 
m  of  albmnoses  indicates  in  general  nidy  the  fact  that  HCl,  and  as  a 
matter  of  course  also  pepsine,  has  heen  secreted. 

This,  therefore,  we  mi^dit  coni^ider  only  as  a  complicated  test  for  HCl 
id  pepsine.  The  value  of  the  albumose  reaction  is  etill  further  impaired 
by  the  above-mentioned  fact  that  organic  acids  also  may  produce  the  same, 
id  tliat,  furthermore,  a  digestion  of  dei^qua mated  cell-substances  likewise 
ids  to  the  formation  of  peptone,  and  that,  finally,  albumoscs  or  similar 
substances  may  be  due  to  bacterial  decompositions.* 

Thus  it  happens  that  there  is  hardly  a  gastric  filtrate*  that  does  not 
ffive  a  more  or  less  pronounced  biuret  reaction.  Accordingli/,  the  reaction 
by  iiself  is  not  sufficient  proof  for  ike  occurrence  of  a  normal  proteid  diges- 
,tvm,  although  the  sharp  and  distinct  positive  result  of  a  pink  or  purple 
colour  can  be  used  by  tlie  experienced  observer  as  an  approximate  measure 
of  the  presence  or  amount  of  peptones.  If,  however,  according  to  tbt* 
>re  method,  true  peptones  are  found  to  be  present,  even  if  only  in  a  small 
lount^  the  action  of  HC1  and  pepsine  may  be  considered  as  proven. 

A  large  amount  of  syntonin  and  the  lower  albiimoses  speaks  for  an 
ifllous  course  of  proteid  digestion,  and  the  same  is  also  tlie  case  when 
i" biuret  reaction  entirely  disappears  after  the  removal  of  the  alhimioses. 
This  fact  signifies  either  a  defective  secretion  of  HCl  or  a  simulteneous 
mtion  of  enzvmea. 


Examination  of  Carbohydrate  Digestion  in  the  C^astric  Contents 
The  saccharification  of  the  starches,  as  has  already  been   mentioned 
(p.  19),  passes  through  three  intermediary  stages  that  vary  characteristic- 
ally in  their  attitude  towards  iodine-potassium  iodide   (Lugol  solution): 
amidulin,  erythrodextrine  and  achroodextrine  ^  the  first  gives  a  blue  colour 


•It  should  not  be  forgotten  tliat,  owinp  to  tbe  manner  nf  preparatioii  (boiling; 
of  milk.  «ggB,  meat,  etc.),  a  part  of  tho  allinmpn  has  already  be<!n  change{{  to 
albumoBes, 
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with  iodrne-potassium  iodide,  the  erjthrodextrine  a  violet  to  mahogany- 
brown,  while  achrobdexlrine  remains  uncoloured. 

As  a  rule,  one  finds  in  gastric  contents  containing  much  HCI  after 
ingestion  of  carbohydrates,  even  towards  the  end  of  digestion,  an  abundance 
of  erjthrodextrine,  while  in  the  same  length  of  time  in  a  contents  free  of 
HCI,  we  get  almost  exclusively  an  achroodextrine  reaction. 

There  is  an  exception  to  this  rule  when  the  salivary  glands  are  diseased, 
80  that  the  pytaline  has  suffered  a  partial  or  total  loss  of  activity,  as  is 
occasionally  the  case  (p.  129). 

The  end  product  of  the  conversion  of  Btarch  into  sugar  is  maltfjse 
(C'lJ^rfiii  +  Hj.0)  or  isomaltose,  together  with  small  amounts  of  dextrose, 
demonstrable  by  the  known  testfl  (most  practically,  Fehling's  or 
^^ylander*8). 

Cane-Biignr  is  quickly  converted  by  muriatic  gastric  conteiita  into  invert-sugar. 
V.  Leube"**  is  of  tlie  opinion  that  such  is*  tiie  case  only  in  putiiojogic  conditiona.  This 
ia,  according  to  my  (unpublished)  in\*(tstigntionH,  by  no  means  the  aoMG,  The  normal 
gastric  contents  alao  may,  in  proportion  to  the  acid  secretion,  which  I  consider  as 
the  isole  acting  agent,  convert  cane-sugar  into  dextroise  and  Iievulo&c»  only  that  it 
leaven  tlie  storaacli  very  quickly  by  reaorption*  while  in  disturbances  of  the  stomach 
it  ia  denionstral>le  for  a  Jonger  time.  In  certain  ca*e»,  the  acid-free  eontenta  may 
convert  also  cane-augar.  This  ilcpends,  it  seems  to  me,  on  bacterial  changes  which, 
as  we  know  according  to  Miller's  investigationst  even  under  physiologic  conditions, 
occur  alrcaily  in  the  oral  cavity. 

Noteworthy  investigationa  concerning  the  changes  of  other  kinds  of  sugar  in 
the  Atomach  have  not  been  reported. 


DUignosiic  Significance  of  the  Examinallon  of  Carbohydrates. 
The  digestion  of  carhohydratee  is  of  eignificance  only  in  eo  far  as  it 
supplements  the  quantitative  examination  of  gastric  acidity.  In  most  cases 
the  reaction  of  the  carbohydrates  toward  iodine  solution  is  indirectly  almost 
as  certain  a  chemical  reagent  for  tlte  presence  or  absence  of  acidity  as  the 
qualitative  teste  for  it;  for  in  hyperchlorhydria,  according  to  experience, 
the  digestion  of  amylnm  is  considerably  impaired  (with  iodine,  a  pronounced 
blue  colouring),  while  it  is  manifesitiHl  to  a  considerable  extent  in  achlor- 
hydria  (wine-yellow  colouring  with  iodine).  Only  the  previously  men- 
tioned cases  of  deficiency  of  ptyaline  (p.  129)  suggest  caution  as  to  con- 
clusions, and  cause  the  HCI  tests  to  he  necesBarj*.  Under  certain  circum- 
stances both  excess  of  acidity  and  deficiency  of  ptyaline  may  work  together. 
>  The  test  for  sugar  is  hardly  valuable  for  diagnostic  purposes,  particu- 
larly when  food  containing  sugar  is  ingested.  When  sugar-free  carbo- 
hydrates have  been  ingested,  a  moderate  amount  of  sugar  would   indi- 


i«  V.  Leube,  VirchoVa  Archiv,  18S2,  Bd.  88,  S.  222. 
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cate  an  impairment  of  the  action  of  tlie  salivary  diastase,  which  may  be 
caused^  for  example,  by  abnormal  HCl  secretion  or  by  deficiency  of  ptyaline. 
If  cane-eugar  is  inverted  in  HCl-free  contents,  it  would,  according  to  my 
inveetigation^,  probably  be  due  to  bacterial  action. 


I 


ExaminatioiL  of  the  Motor  Fmnction  of  the  Stomach. 

We  can  determine  tlie  motor  function  of  tlie  stomacii  either  by  in 
docing  food  of  which  we  know,  by  experience,  in  what  length  of  time — ^apart 
from  physiologic  variations — tlie  same  leaves  the  stomach ;  or  we  may  pro- 
ceed by  introducing  into  the  st*>mach  definite  food -substances  or  medicines 
that  are  not  dissolved  or  not  absorbed  in  the  stomach,  but  which  are  dissolved 
m  the  small  intestine,  and  which  may  be  determined  after  a  given  time, 
qualitatively  or  quantitatively,  either  directly  (in  the  stomach-contents)  or 
indirectly  (in  the  urine).  After  the  various  methods  will  have  been  de- 
tailed in  the  following,  their  value  will  be  critically  reviewed. 


J 


(a)  By  Me^ns  of  v,  Leiihcs  Tesi-Meal}** 
For  inyestigation  the  following  test-mea!  is  necessary  (corresponding 
with  the  Riegel  test-meal) :  A  plate  of  soup,  a  beefsteak,  a  roll,  and  a  glass 
of  water;  or,  more  accurately,  according  to  Eiegel,  400  cubic  centimetres  of 
beef -broth,  200  grammes  of  beefsteak,  50  grammes  of  bread,  and  200  cubic 
centimetres  of  water.  The  patient  must  not  eat  unything  during  the  follow- 
ing seven  hours.  At  the  end  of  this  time  the  stomach  is  washed  out,  accord- 
ing to  V.  Leube,  in  such  a  manner  that  the  funnel  is  filled  twice  with  about 
half  a  litre  of  water.  If  no  food-remnants  appear  or  only  a  very  few,  the 
motor  function  of  the  stomach  is  to  he  regarded  as  sufficient. 


(h)  By  Means  of  the  Test-Break  fast. 
The  motor  function  of  tiie  stomach  may  be  determined,  to  be  sure  not 
exactly,  but  sufficiently  for  practical  purposes,  by  means  of  the  testrbreak- 
faet,  that  is,  if  the  precaution  is  observed  that  it  be  ingested  under  the  super- 
vifiion  of  the  physician.  Under  normal  conditions  the  test-breakfast  leaves 
the  stomach  in  two  hours  at  the  latest ;  so  that  if  at  the  end  of  this  time, 
it  is  found  that  large  quantities  of  tluid  or  food-remnants  are  present,  the 
motor  function  of  the  stomach  may  be  regarded  as  insufficient. 


1 


•"v.  Leubc,  Spezielle  Diagnose  der  inneren  Krankheiten,  1880,  P.  232. 
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(c)  By  Means  of  Test-Supper^*'' 

At  eight  o^clock  in  the  evening  the  piitient  takes  a  meal  consisting  of 
400  grammes  of  tea  with  milk  and  sugar,  two  pieces  of  white  bread  with 
butter,  and  cold  meat  ad  iibitmn.  Until  the  expression  or  washing-out  of 
the  stoniach,  which  takes  place  the  next  morning,  the  patient  is  not  to  take 
food  or  drink.  If  under  tht^e  circumstances  remnants  of  the  gastric  con- 
tents are  found  in  the  fasting  stomach,  a  liigh*grade  motor  insufficiency  (in- 
sufficiency of  the  second  degree)  is  present. 

If  no  remnants  are  present,  a  slight  motor  insufficiency  may  neverthe- 
less be  existing,  which  iriay  he  best  demonstrated  by  means  of  ?.  Lenbe's 
test-meal,  or  by  means  of  estimation  of  the  residue  according  to  Matliieu- 
Remond  (p.  151). 


(d)  Method  of  Ewald  and  Sievers.^" 
This  method  depends  uixjn  the  principle  that  salol,  a  phenol  ester  of 
salicyhc  acid,  is  not  dissolved  in  acid  media,  but  dissolves  in  alkaline  media 
(therefore,  in  the  small  intestine),  whereby  it  is  decomposed  into  phenol 
and  salicylic  acid.  The  latter  is  excreted  in  the  urine  as  salicyluric  acid, 
and  may  be  easily  recognised  by  iron  chloride  solution  (violet  colour). 
The  investigation  is  beat  caiTjed  out  by  the  ingestion  of  1  gramme  of  salol 
(preferably  given  in  a  wafer,  for  in  powder  form  a  certain  part  may  be 
decomposed  even  in  the  oral  cavity).  Under  normal  conditions  the  salicylic 
acid  reaction  begins  to  appear  in  the  urine  in  forty  to  sixty  minutes,  or  at 
the  latest  in  seventy-five  minntc^s,  while  a  later  occurrence  would  point  to  a 
disturbance  of  the  motility  of  the  stomach.  Marked  objections  have  been 
raised  f^gainst  the  usefulness  of  the  salol  test  by  various  observers  (Brun- 
ner,'*«  Huber/*"  DeckcrJ^*'  Wotitzky/^'  Reale  and  Grande.^"  Stein'*^). 
According  to  the  experiments  of  Eeale  and  Grande  and  H.  Stein,  the  method 
has  lost  in  value,  for  they  proved  that  salol  may  also  decompose  in  the 
stomach,  especially  iinder  the  influence  of  the  gastric  mucus.  Furthermore, 
it  seems  noteworthy  that  J.  PaP"  proved  that  the  decomposition  of  salol 
depends  also  on  the  condition  of  the  intestine.     According  to  this  author. 
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i<*Boa8,  Deutswhe  medicinische  Woelienacbrift,  18114,  No.  28. 

"T  Ewald  and  Sicvers.  Th ^m pen ti ache  Monatf^heft*,  Auguftt,  lfl87, 

"^Brunner,  I>eutsche  m^^diciniwli**  Wochensclirift,  1889,  No.  7. 

""Hubcr,  MdnfheneT  medicinisehe  Woehenschrift.  1S89.  No.  7. 

J w  Docker,  Berliner  klmiRche  Woehenwlinft,  IHSfl,  No,  45. 

*"  Wotitzky;  Prager  m<?dieinis4?he  Wodicnsebrift.  18f*l,  No.  31. 

'"Reale  and  Grande,  Rivist  cliiiiej  October,  1891. 

*^  Stein,  Wiener  medicinispbe  Woehensclirift,  1892,  No.  43. 

»**J.  Pal,  Wiener  klinische  Wochenschrift,  1880,  No.  48. 
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it  is  reliable  only  in  one  case,  namely,  when  the  decomposition  product 
absolutely  absent  in  the  urine,  a  faetor  which  would  gpeak  in  all  likelihood 
for  an  abfiolute  occlusion  of  the  pylorus. 


Modification  of  the  Salol  Test  dccording  to  A,  Huber,^^^ 
Od  mccoiint  of  the  vari&tionB  that  occur  thereby,  Hul>er  doea  not  determine  the 
Urat  appearance  of  salicylic  elimination  in  the  urine,  but  the  letigth  of  time  of  its 
continuance.  In  healthy  persons  this  luHts  twenty-Hix  to  twenty-seven  hours,  while 
in  patients  with  gastric  insufficiency  there  may  l>e  an  excess  of  three  to  twelve  houra, 
or  e\'en  more.  According  to  the  direction.'*  of  Huher,  the  patient  takes  1  gramme  of 
salol  in  a  wafer  after  dinner,  and  the  urine  is  exatnined  tlie  following  day,  after 
about  twenty-seven  hours.  If  at  this  time  the  iron  chloride  atill  gives  a  violet 
colour,  the  urine  is  further  examined  every  three  hours.  According  to  Ruber,  the 
length  of  the  duration  of  the  reaction  se^mn  to  be  directly  proportinnal  to  the  degree 
of  motor  insufficiency, 

Silberstein'"  inveatigated   Huher's  modification  of  the  salnl  test  and  likfwiae 
arrived   at  satisfactory  results.     On  the  other  hand,   Wotitzky'"    showed    that   in 
patients  with  healthy  stomachs  the  Hnlicylic  reaction  may  lost  longer  than  twenty- 
seven  hours,  and  that,  on  the  contrary,  in  nick  patients,  and  indeed  in   thoffe  with 
^nsiderably  impaired  motility  f  stenosis  of  the  pylorus  after  ulcer,  carcinoma  of  the 
lonis),  this  time  may  not  be  exceeded  in  aome  cases. 


(e)  Method  of  Fhi^cher,'^^ 
One  decigramme  of  iodoform  in  a  little  gelatine  capsule  is  taken 
an  empty  stomach  directly  before  the  beginning  of  the  chosen  meal.  Ab 
the  iodoform  is  not  soluble  in  acid  media,  but  is  soluble  in  alkaline,  we  have 
in  the  appearance  of  the  iodine  reaction  in  the  urine  or  saliva  an  expression 
of  the  rapidity  with  which  the  substance  is  removed  from  the  stomach. 
According  to  the  investigations  of  Maurer  and  Kypke-Bnrchardi,*®*  the 
iodine  reaction  is  found  in  healthy  persons  in  the  majority  of  cases  after 
^fifty-five  to  sixty-five  minutes^  but  may  be  delayed  to  105  minutes.  In 
patients  affected  with  severe  disturbances  of  motility,  the  reaction  seldom 
ippears  before  the  lapse  of  three  to  four  or  still  more  hours. 


'••A,  Htiber,  Korrespondenzblatt  ftlr  Schweizer  Aerzte,  1890. 

»*•!*.  Silberstein,  Deutsche  mediciniBche  Wochenschrift,  1891,  No.  0, 

»w  Wotitzky,  l.c, 

•••  Fleischer.   Krankheiten  der  SpeiserObre,  dea  Magena  und  Darms,  Wiesbaden, 

1896,  P.  7»L 
»*•  Quoted  by  Fleischer. 
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EXAillNATION  OF  THE  GASTRIC  CONTENTS. 

(f)  Method  of  Winkler  and  iStein,'^^ 

It  was  first  established  by  Wintemitz  that  iodipin  is  not  split  into  its 
eonipoueiit  parts  by  the  gastric  contents  alter  even  the  lapse  of  a  very  long 
liine,  while  bile  and  pancreatic  secretion  act  upon  it  very  rapidly.  Upon 
tliis  principle  Winkler  and  St^in  founded  their  method  of  testing  the 
inotility  of  the  stomach. 

The  person  to  be  examined  takes  one  teaspoonful  of  iodipin  one-fourth 
to  one*half  hour  aft^ra  test-breakfast.  The  iodine  reaction  is  tested  in  the 
saliva  fifteen  jninutes  later,  and  if  negative  the  examination  is  carried  on 
until  positive  results  occur.  For  the  test  of  the  iodine,  Winkler  and  Stein, 
after  the  reeomniendation  of  Bourget,  use  starch-piiste  paper  which  has 
been  saturated  (in  the  dark)  with  aramonium  persulphate  {o  per  cent). 
The  slightest  traces  of  iodine  call  forth  a  blue  to  black  colour. 

By  means  nf  the  iodipin  method,  Winkler  and  Stein  found  that>  under 
normal  relations,  tlie  iodine  reaction  sets  in  one-fourtli  hour  at  the  earliest 
and  three-fourths  hour  at  the  latest.  Delay  of  the  iodine  reaction  occurred 
in  gastroptosis.  dilatation  of  the  stomach,  and  carcinoma  of  the  ^tomach. 

The  method  has  been  substantiated  by  many  authors  (Sternberg,  Peter- 
son, Schupfer,  LubiccUi,  Heichelheim,  Werner) ,  From  this  it  is  to  he  seen 
that  the  method  is  to  be  considered  as  useful,  especially  when,  for  any 
reason,  an  examination  of  tlie  gastric  contents  is  contraindicated. 
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fg)  Method  of  KUmpi 

This  method  depends  on  the  fact  that  fat  is  not  absorbed  at  all  from  the 
stomach,  and  is  altered  only  slightly.  After  the  ingestion  of  a  certain  quan- 
tity of  oil,  the  amount  of  oil  obtained  by  aspiration  after  a  given  time 
yields  a  definite  expression  of  the  motor  function  of  the  stomach.  In 
detail  the  procedure  is  this:  100  grammes  of  olive  oil  are  introduced 
thixnigh  tlie  stnmaeh-tube  into  the  empty  or  washed-out  stomach.  One 
should  really  introduce  106  grammes,  as  about  5  grammes  are  lost  in  the 
introduction.  The  gastric  contents  are  aspirated  after  about  two  houre^ 
whereby  the  greater  portion  of  the  oil  still  remaining  in  the  stomach  is 
recovered,  and  the  remainder  is  obtained  by  repeated  washing  with  water. 
The  combined  amounts  of  liquid  are  united,  and  tlie  oil  separated  from  the 
water  in  the  separating  funnel;  the  remaining  oil,  which  is  mixed  with 
water  and  mucus,  is  taken  up  with  ether,  the  ether  evaporated,  and  the 
remaining  oil  Is  weighed. 

By  tliis  method  Kleraperer  found  that  in  many  healthy  persons  the 


^•0 Winkler  and  Stein.  Centralblntt  ii\T  inn&re  MedJcin,  1890.  No.  33. 
'•*  Kiemperer,  Deutsche  mediciniadie  Wwbenschrift,  1888,  No.  47. 
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normal  quantity  of  oil  which  had  escaped  was  70  to  80  grammes,  wliile 
rhen  the  motor  function  was  reduced,  this  amount  was  conr^iderably  smaller. 
►lemperer  does  not  wish  to  recommend  this  test  for  daily  practice,  but 
it  should  serve  ratlier  to  establish  the  condition  of  the  motor  function 

In  a  typical  manner  in  various  gastric  affections.    Thus  the  founder  of  the 

method  has  di-awn  strict  limits  for  its  usefulness. 


4 
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(h)  Mcihod  of  A,  Mathieu,^''' 
Tliis  method  depends  in  principle  upon  Kleoiperer's  oil  method,  witli 
the  additional  basis  of  ilathieu-Eemond's  estimation  of  the  remaining  stom- 
ach-fluid. In  detail  the  proceefling  is  as  follows:  the  patient,  fasting, 
takes  50  grammes  of  white  bread,  and  in  addition  the  following  emulsion: 
OL amygd.  dulc,  10.0  cubic  centimetres;  gura  arable,  5.0  to  10,0  cubic  centi- 
metres; syr.  simpl.,  20.0  cubic  centimetres;  weak  tea  enough  to  make  a  total 
of  250  cubic  centimetres.  E^xpression  an  hour  later.  Then  2U0  cubic  centi- 
metres of  distilled  water  are  poured  through  the  funnel,  recovered,  and 
again  nsed^  in  order  to  get  an  intimate  mixture  of  the  water  with  the  re- 
maimng  gastric  fluid.  From  this  fluid,  the  amount  of  fluid  remainiug  in 
the  stomach  after  expression  is  determined  according  to  Mathicu-Reniond'e 
formula  (p.  150).  In  the  undiluted  sample  we  further  determine,  by 
eitraction  with  ether  and  weighing  of  the  fat  after  evaporation  of  the  ether, 
the  amount  of  fat  contained  in  the  same ;  and  as  we  now  know  the  combined 
mnouiit  of  fluid  we  determine  the  total  amount  of  oil. 
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(i)  Method  of  E,  Goldschmidt}''^ 

This  method  aims  to  find  the  amount  of  fluid  that  escapes  from  the 
^tomacli  in  n  given  time.  It  depends,  in  principle,  upon  the  proccilure  sng- 
^ted  by  H.  Strauss  for  estimating  the  remaining  amount  of  gastric  con- 
tents; that  is,  the  amount  of  contents  not  recovered  by  expression,  by  means 
of  determination,  according  to  an  already-stated  formula  (p.  154)  of  the 
*lf>ecific  gravity  of  the  undiluted  gastric  juice,  and  that  remaining  in  the 
stomach,  w^hich  is  to  be  dihited  in  a  definite  manner.  According  to  Goki- 
ichmidt.  the  method  is  faulty  l)ecause  the  aneometer  scales  necessary  for  the 
determination  of  the  specific  gravity  are  far  from  being  accurate. 

Goldschmidt.  therefore,  offered  the  following  relatively  simple  pro- 
cedure for  estimating  the  amount  of  the  liquid  gastric  contents:— 


»«A.  Mathiou.  Archiv  fflr  VerduumigHkranklieiton.  1R95,  Bd.  I,  P.  345. 
»*»E.  Goldschmidt,  MilncUener  medicin.  Wijchenschrift,  1897,  No.  13, 
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Aiter  the  ingestion  of  a  ctTtain  amount  of  liquid,  it  ia  expressed  after 
a  definite  time.  After  expression,  the  remaining  portion  of  the  contents 
is  diluted  with  a  definite  amount  of  water  (50  eubic  eentimeires  of  dis^ 
tilled  water) ;  after  mixing  the  tluid  in  the  stomach,  expression  is  repeated. 
Both  fluids,  the  undiluted  {a)  and  the  dihited  (6),  are  filtered^  and  the 
specific  gravity  of  6  taken  witii  an  araeometer.  Now  as  many  cubic  centi- 
metres of  distilled  water  as  were  previously  used  (50  cubic  centimetrea)  are 
put  into  a  glass  cylinder,  the  filtrate  of  the  undiluted  gastric  Juice  is  put 
into  a  burette,  and  allowed  to  drop  by  cubic  centimetres  into  the  cylinder 
with  the  50  cubic  centimetres  of  water  until  the  arseometer  indicates 
exactly  the  same  specific  gravity  as  the  diluted  gastric  juice  shows*  The 
number  of  cubic  centimetres  used,  which  we  now  read  from  tlie  burette, 
represents  the  exact  number  of  cubic  centimetres  that  remained  beliind  in 
the  stomach  after  the  first  expression. 


(k)  Method  of  Srhiih.'''* 

Schiile*B  procedure  depenik  on  the  estimation  of  the  dry  residue  after 
the  ingestion  of  a  definite  meal.  In  detail,  Schule  proceeds  as  follows:  one 
hour  after  a  test-breakfast  or  three  hours  after  a  test-dinner,  the  contents 
are  expressed,  and  tlie  stomach  is  thorougWy  washed.  After  chemical  and 
microscopic  examination  of  the  gastric  contents,  the  combined  contents  (in- 
cluding wash-water)  are  freed  of  the  ^'reater  part  of  the  liquid  by  deeanta- 
tion,  and  then  filtered  through  a  previously  weighed  filter.  The  contetits  arc 
left  standing  for  several  days,  and  then  weighed  when  air-dried.  Thus  we 
learn  how  much  of  undigested  contents  remained  in  the  stomach  after  such 
a  test-meaL    The  resulta  attained  vary,  as  was  to  be  expected,  in  nonual  as 

as  in  pathologic  cases.  For  example,  the  residue  of  a  test-breakfast 
railes  under  normal  conditions  between  1.0  and  5.5  grammes.  It  is  evident 
that  this  method  cannot  be  of  practical  value  for  judging  the  motor  func- 
tion, because  the  dissolved  substances,  which  likewise  belong  to  the  residue, 
are  hereby  left  out  of  account.  Besides,  the  method  is  too  circumstantial 
for  practical  purposes. 


(I)  Method  of  Saklu^*^ 

Sahli'e  procedure  depends  on  the  following  train  of  thought:    if  we 

succeed  in  finding  a  substance  which,  when  added  to  the  test-meal,  is  not 

absorbed  in  the  stomach  and  which  is  very  easily  estimated  quantitatively^ 


»«8chllle.  Fortachritt*  der  Medicin,  1901,  Bd.  19,  P.  445. 
wSahli,  Berliner  kljnifwh*'  WoohenBchrift.  100*2.  No.  16  and  17 
Archiv  filr  klin.  Medicin,  1901-1902,  Bd.  71  and  72. 
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it  may  be  determmed,  after  the  recover}^  from  the  amount  of  substance 
maining,  how  much  remained  in  the  Btoniaeh  and  how  ^eat  that  part  of 
recovered  contents  ii?,  wJnch  actually  consists  of  secretion.  For  this 
>  Sahli  gives  300  cubic  centimetres  of  a  flour-soup  which  contains 
utter-fat  in  unifunn  dissemmation.*  After  three-fourtkB  to  one  hour  it  is 
expressed,  and  the  amount  and  the  residue  are  determined  according  to 
Mathieu  and  R^mond.  From  the  dilution  of  the  soup,  calculated  by  the 
t-percentiige  of  the  recovured  portion  (by  Gerbers  lactobutyrometer) ,  the 
ount  of  secreted  juice  tliat  had  been  present  in  the  stomach  at  the  time 
of  expression  may  be  determined.  By  calculation,  the  acidity  of  the  pure 
secretion  is  then  obtained  from  the  total  acidity  of  the  portion  drawn  off. 
This  method  is,  as  may  be  swn,  rather  complicated,  but  this  would  not  be 
an  insuperable  obstacle.  Unfortunately,  as  the  congruent  ejxperiments  of 
V.  Koziczkowsky**'*'  and  Bonigtr"*  have  shown,  the  rletermination  of  fat 
gives  unequal  results,  due  to  the  sedimentation  of  the  recoveretl  flour-goup. 
It  i^i,  therefore,  not  astonishing  that  quite  dissimilar  values  were  arrived  at 
in  the  same  individuals  nn  different  days.  The  method  fails  because  of 
unequal  distribution  of  the  fat  in  the  soup. 


I 
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Practical  Value  of  the  Individiml  Methods. 
None  of  the  above  methods  serves  as  an  ideal  of  an  exact  estimation 
of  the  function»nf  the  stomacli,  although  undoubtedly  they  may  be  of  value 
for  clinical  judtnnent  in  individual  cases.  Decidedly  the  most  suitable  is 
V.  Leube's  method,  particularly  because  it  jrives  an  expression  of  the  physin- 
.  logic  activity  of  the  stomach.  Although  the  time  of  expulsion  accepted  by 
v.  Leube  may  now  and  again  vary  somewhat  even  under  normal  conditions, 
in  general  it  may  be  regarded  as  the  mean  time  for  physiologic  gastric 
motor  function.     The  test-supper  suggested  by  myself  may  also  be  utilised 

I'  as  a  valuable  measure  for  determining  quickly  and  quite  positively  severe 
tiiBturbances  of  motility.  Both  methods  supplement  each  other,  in  so  far 
■6  V.  Leube*s  test-nu"al  is  decisive  as  to  the  normal  nr  abnormal  condition  of 
the  motility,  while  the  test-supper  gives  idso  information  as  to  the  degree  of 
motor  disturbance. 
As  to  the  other  methods,  there  is  no  doubt  that  motor  flisturbances  may 
be  determined  by  any  of  tlieni.  We  must  not,  however,  attach  too  much  im- 
portance to  their  value.    This  refers  cBpecially  to  the  salol  test,  and  probably 


"*[ Flour  ift  put  into  a  pan,  in  which  butter  has  been  melted,,  and  the  whole  ia 
»tirri?d  constantly  till  the  Hour  Inn'onicH  brownish-yellow;  the  necessary  amount  of 
water  is  then  acldod  ami  the  whole  ia  allowed  to  come  to  quick  boiling.l 

»**v.  Koziczkovv»ky,  Deutsche  luptlicinische  Wochensdirift,   U>02,  No.  26. 

w  Winiger,  Mtinchener  medieiniaehe  Wochensehrift,  1002,  No.  43. 
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also  to  the  iodoform  and  iodopin  methods,  Klemperer^s  oil  method  is 
undoubtedly  accurate  physiologically,  but  in  practice  it  meets  with  insuper- 
able difficulties;  and  the  procedure  of  Mathit*u  is  also  too  compleiL  for 
practical  purposes.  Guldschniidt's  procedure  is  also  not  without  objec- 
tions, because  the  exprt^sed  fluid  and  that  Tcmaining  in  the  stomach  do  not 
represent  only  that  which  was  introduced,  but  have  also  been  augmented 
by  secreted  gastric  juice,  or  by  bile,  mucus,  transudate,  etc,,  so  that  we  are 
dealing  with  uncaiculahle  values.  It  is  self-evident,  although  the  results  on 
many  cases  may  be  approximate,  that  an  absolutely  feliable  expression  for 
the  motility  is  not  to  be  obtained  by  this  method.  On  the  other  hand,  the 
same  seems  to  me  very  useful  as  a  metliod  for  ei^timation  of  the  residue. 
The  just-mentioned  method  of  Sahli  is,  apart  from  its  sources  of  error,  too 
complex  for  employment  outside  of  hospitals. 


Causes  of  Motor  Weakness. 

Insufficiency  of  the  motor  function  may  be  due  to  various  causes : 
weakness  of  the  expelling  force;  (2)  obstacles  to  expulsion. 

1.  WeaJcne^s  of  the  erpdling  powers  (myasthenia,  paresis)  may 
occur : — 

(a)  Aa  a  congenital  condition  (rare  cashes) ; 

(h)  As  the  result  of  certain  constitutional  diseases  (anaemia,  chloroeis, 
plithisis  pulmonalis,  leukaemia,  diabetes  mellitus  or  iniipidus,  chronic 
malaria,  amyloid  degenerations,  syphilis,  etc.),  or  as  a  eequel  of  acute  infec- 
tious diseases  (cholera,  puerperal  fever),  and  in  my  experience  very  fre- 
quently after  it/pkoid  fever.  It  may  also  occur  in  association  with  chronic 
gastric  catarrh. 

(c)  Myaj^thenia  may  oocur  as  an  independent  affection  due  to  irregular 
mode  of  life. 

(d)  ^lyasthenia  is  frequently  coml)ined  with  entt^roptosis. 

(e)  As  result  of  specific  diseases  of  the  musculature  of  the  stomach 
(due  to  corrosion  or  infiltration  of  a  cjincerous  growth  into  the  musculature). 
This  is  especially  common  in  the  flattened  growth  of  carcinoma  of  the 
smaller  cur\^ature  or  of  the  anterior  w^all  of  the  stomach,  in  wdiich,  although 
physical  examination  does  not  show  ectasia,  the  delay  of  the  motor  func- 
tion is  so  great  that  food-remnants  may  be  found  in  the  fasting  stomach 
in  the  morning.  Patty  and  colloid  changes  (R.  ^laier)  of  the  muscle  fibres 
may  also  influence  the  mechanism  to  a  greater  or  lesser  extent. 

(/)  Ncr\'ou8  affections  not  rarely  lead  to  paresis  of  the  musculature, 
as,  for  example,  neurasthenia,  bulimia,  polyphagia,  local  irritation  of  the 
nerve-endings,  psychoses,  etc. 
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2.  Obstructions  to  the  expulsion  of  chyme  occur  under  the  following 
circumstances : — 

(a)  In  the  gastric  wall  itself, — ^Here  in  the  first  place  we  have  to  men- 
tion ulcus  Tentriculi,  with  its  well-known  seat  of  predilection  at  the  pylorus; 
fthen  carcinoma  of  tlie  pylorus.  In  rare  cases  beni^ni  tumours,  polypi, 
etc.,  may  obstruct  the  outlet.  Further,  liere  belong  al^  the  likewise  rare 
congenital  narrowness  of  the  pylorus?,  aud  t!ie  hypertrophic  thickening  of 
1^  musculature  of  the  same^  Also  to  be  mentioned  are  gall-stones,  which 
nay  lodge  in  the  pylorus  or  the  duodenum  or  their  neighborhood, 
(b)  Causes  for  stenosing  of  the  pylorus,  apart  from  those  lying  in  the 
well  of  the  stomach,  are  so  many  that  they  cannot  all  be  mentioned.  We 
mention  only  the  niost  important:  tumours  near  the  pylonis,  adhesions  of 
the  pylorus  with  the  neighbouring  organs  (gall-bladder,  liver,  small  intes- 
tine, pancreas,  transverse  colon,  etc.)  or  ligamentous  constricting  bands 
from  the  same  causes,  floating  kidney,  hernia?,  volvulus  (Fn  Miiller),  etc. 
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Examination  of  Gastric  Absorption. 

Method  of  Penzoldi  and  Faher.'''^ 
Two  decigrammes  of  chemically  pure  (namely,  iodic  acid-freeV  potas- 
sium iodide,  best  in  a  gelatine  capsule  from  which  all  traces  of  the  iodide 
have  been  wiped  off,  are  administered  to  the  individual  under  investigation 
a  short  time  before  a  meal.  In  intervals  of  two  or  three  minutes  the  ealiva 
or  urine  is  tested  for  the  presence  of  iodine  by  means  of  starch-paste  paper 
and  fuming  nitric  acid.  In  healthy  persons^  there  appears  after  six  and 
one-half  to  eleven  minutes  a  violet,  and  after  seven  and  one-half  to  fifteen 
minutes  a  bluish  rcRctiou,  If  the  dnig  is  given  after  the  meal  the  absorp- 
tion-time is  consiiierably  delayed  (to  forty-five  minutes  for  the  blue  reaction. 
Penaoldt  and  Faber,  Zweifel,  Sticker,  Quetseh,  and  others) . 

In  fMithologtcal  distiurbanc«»a  of  the  Jitomach.  according  to  tlii*  iiiTestigiationB  of 
ppiijcoldt,  Fftber,  WolfT,  Qut»tsch,  and  Zweifol,  the  olimjiiation  of  jodini*  is  consider- 
ftWy  delayed.  According  to  Zweifel,'**  to  whom  credit  is  due  for  the  most  exact  in- 
vestigntionst  there  is  &  t^^ndeney  towurds  dtday  of  ub»orption  in  nearly  all  gaatrit' 
atfections^  greatest  in  dilatation  and  in  cancer  of  the  stomach,  slight  in  chronic 
catarrh  of  the  stomach,  and  only  little  in  nicer. 

According  to  Zweifeb  delay  to  ]2t>  minittos  was  found  in  ectasia,  to  82  minutes 
in  gastric  carcinoma,  and  in  chronic  catarrh  to  21  aiinntes,  while  in  ulcus  ventriculi 
th«  iib»orption  time  was  partly  nonnal,  partly  deliiyed. 


wpenzoldt  and  Faber,  Berliner  klinische  Wochenschrift,  1882,  No,  21;  and  Faber, 

Diss,  Eriangen,  1882. 
«<»ZweifeK  Deut^ehes  Arehiv  fOr  klinisohe  Medicin,  1886.  Bd.  39,  P.  349*     (There, 

also,  other  literature.) 
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According  to  Zvveifel,  when  tlie  flt>8or[)tion  time  (of  0.2  gramme)  of  poUflaium 
iodide  exewdi*  tvscnty  luiiuitesii,  gantrie  liiliitHtioii  or  curcinomii  oi  the  pylorus,  or 
l>ulb,  13  to  be  thought  of,  pruvided  that  an  extensive  fresh  ilentruftion  of  tite  gastric 
mucous  meiiibru-ntf  can  be  rxiled  out;  for  in  tin*  latter  vuw  alstj  eousidertible  retarda- 
tiou  of  the  ubsorption'time  may  lx»  found.  Tbe  iibaorption-time,  however,  is  not, 
under  all  circumatnnces,  to  be  depended  upon  as  to  dilferential  diiignQ»ia  between 
giistric  eancer  and  ulcen 

HlllKjrlin''"  also  made  detailed  investigations  as  to  the  absorption-time  of 
potnssiuui  iodide  in  carcinoma.  He  found  normal  absorption-tinie  in  four  cttaes 
among  tbirty  patients,  retardation  of  the  name  in  87  per  cent.  As  reason  for  the 
same,  he  found,  on  auto]M\%  in  the  first  group  a  relatively  intact  mucoua  tnembrane, 
while  in  the  other  group  he  considered  the  delay  due  to  a  dilFuse  growth  of  the 
carcinoma  over  a  wide  area  of  the  gasitric  uiueosa,  and  partly  to  the  consecutii'o 
dilatation. 

According  to  this,  the  iodide  of  poiasnum  test  is  neither  of  differential 
diagnostic  Jitoineni  for  the  distinction  bciwt^cfu  ulcer  and  carcinoma,  nor  is 
it  of  decisive  signifiainrc  for  the  latter  atone. 

If  we  concede  that  the  diaguoetic  value  of  the  iodide  of  potafisium  test 
is  thus  shattered^  it  k  still  more  so  after  the  experiment  instituted  bv  V- 
Mering*^*  on  dogs  with  duodenal  fistula,  whereby  he  proved  t!uit  generally  _ 
iodine  salts  are  not  at  all  absorbed  from  the  jjastric  mucous  membrane.  I 
Otto/^*  however,  who  worked  in  Fenzoldt's  laboratory,  found  that  iodides 
are  very  well  absorbed  from  tlie  stomachs  of  guinea-pigs  and  rabbits.  His 
experiments  on  dogs  agree  with  those  of  v.  Mering. 

Direct  proof  of  the  incnpabiUty  of  absorption  of  potassium  iodide  by  the 
human  stomach  must  i^till  be  given,  before  we  can  apply  tbe  animal  experi- 
ments to  human  patholog3\ 

The  whole  question  of  abBorption,  however,  is  defirived  of  its  diagnostic 
significance  because,  on  the  strength  of  exi>eriment8  made  on  human  beings 
by  means  of  yolk-sugar  mixtures,  v.  Mcring  foimd  the  significant  fact  that 
the  absorption  shoufs  no  difference  between  norrfml  and  pathological  con- 
ditions. 


Abnonnal  Constituents  of  the  Gastric  Content!. 

Abnormal  substances  which  may,  under  certain  circumstail\?es,  be  of 
significance  for  the  diagnosis,  are  not  rarely  mixed  with  the  gastric  con* 
tents.  First  of  all,  there  are  among  them  the  following:  mucus  and  S4ili] 
bile  and  enteric  juice,  and,  finally,  blood  and  pus. 

Mucus  and  Saliva. — As  a  mle^  one  can  easily  distinguish  betwee? 


»™  Haberlin,  Beutschea  Archiv  f«r  kliniache  Medicin,  1889,  Bd.  45,  P.  347. 

»»»v.  Mcring,  Klini«*he«  Jahrbueh.  1809,  Bd.  7,  P.  3. 

"*Olto,  Archiv  fUr  Verdnuuogskrankheiten,  1002,  Bd.  8,  P.  4  and  5. 
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salitra  which  has  been  swallowed  from  the  true  gastric  iniicus  by  its  being 
mixed  together  with  foam,  and  by  its  floating  on  the  gastric  contents. 
Usually  it  tioats  on  the  surface  of  the  gastric  contents  or  in  the  funnel  (Ad. 
Schmidt*'*).  The  gastric  mucus,  however,  is  intimately  mixed  with  tiie 
food-remnants.  As  Schmidt  states,  in  its  isolated  and  unmixed  state  it  is 
found  only  at  the  end  of  the  lavage.  Tiie  masses  of  mucus  appear  fibrous 
ind  frayed,  and  are  found  coming  up  to  the  top  in  the  washing-funnel;  they 
do  not,  however^  float  on  the  surface,  but  settle  to  the  bottom  on  standing. 
In  doubtful  cases,  tlie  origin  of  mucus  may  i>e  established  by  the  microscope; 
tputum-celifl  and  myelin-dropa  diaracterise  the  bronchial  mucus,  squamous 
q;>ithelium  characterises  that  of  the  mouth,  throat,  and  oesophagus. 

One  finds  a  slight  amount  of  mucus  even  under  normal  conditions, 
and  this  becomes  pathologic  only  when  it  is  inthnately  and  uniformly  mixed 
with  the  gastric  contents.  The  highest  degree  of  admixture  with  mucus, 
as  Schmidt  has  correctly  obsen'ed,  is  seen  in  the  absence  of  the  secretion 
of  hydrochloric  acid  (atrophy  of  the  gastric  mucus  membrane,  carcinoma). 
On  tJie  contrary,  little  or  no  mucus  is  found  in  neurones?,  atonies,  and 
benign  stenoses  of  the  pylorus.  There  is  only  one  exception  to  this,  namely, 
■  the  80-called  gastritis  acida,  in  which,  in  spite  of  the  distinct  presence  of 
the  free  hydrochloric  acid,  considerable  amounts  of  mucus  may  be  seen 

Imacroecopically  (pouring  off  from  one  vessel  to  another).  The  chemicfil 
inre^igation  of  the  fiHrate  of  gastric  juice  (mucin  test)  is,  m  Schmidt  has 
shown,  not  to  be  considered;  it  may  succeed,  perhaps,  in  subacid  or  inacid 
gastric  contents,  but  even  then  we  are  left  in  douht  as  to  whetlier  we  have 
to  do  with  gastric  mucus  or  with  mucus  from  other  organs. 

Bile  and  Etiirric  Jtiire, — A  slight  amount  of  admixture  of  bile  and  en- 
teric juice  is  found  not  rarely  in  the  juice  of  the  fasting  stomach,  as  the 
closure  of  the  pylorus  is  easily  broken  through  when  the  stomach  is  empty. 
Constant  presence  of  bile  and  enttTic  juice  speaks  for  steoosis  in  the  descend- 
ing portion  of  Uie  duodenum.  The  presence  of  even  a  minimal  amount 
of  bile  is  shown  by  the  well-known  yellowish-green  colour  of  the  gastric 
contents.  In  cai^e  of  doubt  it  is  necessary  to  test  for  bile  by  demonstrating 
either  bile-pigmentj?  or  biliary  acids  or  cholesterin. 

The^resence  of  pancreatic  secretion  may  be  detecte<l  by  its  specific  fer- 
ment action-  It  may  be  recognised  by  its  trj'ptic,  diastatic,  and  fat-splitting 
action. 

Thp  tryptic  nction  is  dcmonstratetl  by  treating  the  gnstnc  filtrate,  if  it  retR'ts 
metd.  with  1  per  cent,  soda  wyliition  until  it  betomen  distinctly  alkaline,  and  tin?!!  by 
adding  a  flako  of  fihrinc.  If  trjp^in  is  prespnt,  the  fibrine  lifj^solvps,  |rrndiially  form- 
ing peptone  aftor  passing  tlirough  the  etagi-s  of  aevp^ral  intermediary  products.     At 


»«»AU.  Sclimidt,  Dt*utsches  Archiv  ftlr  kllnische  Medicin,  1800,  Bd.  57,  P.  65. 
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the  same  tinit-  tyrosin  and  leiiein  are  formed,  and  a  aubsitance  not  yet  clearly  defined, 
but  which  prcKiuL'es  a  viol*?!  folour  with  bromine  or  chlorine  water  in  acid  solution. 

To  prove  the  preaenee  of  the  dimtatic  ftrmcntf  the  proce«B,  analogoua  to  that 
in  the  case  of  the  saliva,  is  to  bring  starch-paste  in  contact  with  filtrate  which  has 
bi^en  rendered  weakly  alkaline  with  NiL,rU^  After  it  has  been  kft  for  a  short  time 
in  the  therniostat,  maltose  and  (only  a  little)  grape-sugar  are  formed,  after  parsing 
through  the  previously-mentioned  intermediary  stages.  In  like  manner  glycogen, 
ttx>,  lA  changed  to  sugar  under  the  inlluence  of  the  pan<:'reatic  diastase. 

The  fat  ftptitting  action  of  the  pancreatic  jnice  may  be  demonstrated  in  a  fiimple 
momier,  as  follows:  a  few  drops  of  the  weakly  alkaline  filtrate  are  placed  in  a 
watch-crystal,  and  three  or  four  drops  of  neutral  olive-oil,  as  well  as  one  or  two 
drops  of  alcoholic  rosolic  acid,  are  added,  Tlie  mixture  now  becomes  weakly  violet 
to  pink.  The  watch-crystal  is  now  covered  with  a  aeeond  crystal  and  made  air-tight 
with  a  elamp  and  put  into  the  incubator.  After  thirty  to  sixty  minutes  the  pink 
colour  hecomes  fainter  and  fainter,  and  finally  disappears.  A  fat-splitting  may  also 
be  brought  about  through  the  possible  presence  of  bacteria,  but  only  to  a  smaller 
extent,  and  aft^er  a  much  longer  time.  Or  we  may  proceed  according  to  Heidenhain,"* 
as  follows:  litmuH  granules  are  triturated  with  milk,  which  is  then  filtered  through 
glass  fibres,  A  sample  of  this  bhie-coloured  milk  is  then  treated  with  the  liquid  to 
be  teateu.  After  digesting  for  some  time  in  a  water-bath  at  40°  C,  it  become*  red, 
while  a  sample  prepared  in  like  manner^,  excepting  that  it  has  been  boiled  before- 
hand, remains  blue. 

These  simple  methods  eullice  for  practical  purposes,  but  to  one  who  wishes  to 
study  thoroughly  the  fat-splitting  action  of  the  secreted  juice,  the  procedure  of 
Hoppe-Seyler,'"'  adapted  also  for  quantitative  estimation,  Is  recommended. 


Blood  and  Pm^ — A  small  aniouut  of  fresh  blood,  or  blood  not  quite 
leoognisable  macroscopicallj,  may  be  determined  : — 

1.  Bif  }fmns  of  ike  Microscope. — Hed  blood -corpuscles  may  be  readily 
recognised  in  the  acid-free  contents,  but  only  sporadieally  or  not  at  all 
in  blood  no  longer  fresh  or  entirely  decomposed.  The  demonstration  of 
blood-eorpnscles  is  fully  sufficient  for  the  diagnosis. 

2.  By  ilclier's  Biood-Tesi. — ^A  quantity  of  gastric  filtrate  is  mixed  with 
the  same  quantity  of  normal  urine,  is  made  distinctly  alkaline,  and  boiled. 
The  precipitated  phopphates  assume  a  garnet-red  colour  and  in  thin  layers 
appear  dichroitic.  On  account  of  admixtures  (coiTee,  cocoa,  red-wine,  bile, 
ete,)f  the  contents  may  have  a  colour  of  their  own,  so  tbat  the  red  colour 
of  the  precipitate  is  not  distinctly  recognised.  It  is  well,  thenefore,  to 
collect  the  precipitate  on  a  small  filter,  and  to  dissolve  the  same  in  acetic 
acid.  Hereby  the  fluid  assumes  a  red  colour,  which  when  exposed  to  the 
air  gradually  disappears. 

This  test  may  be  used  with  advantage  on  decomposed  blood,  but  it 
must  be  remembered  that  rhubarb,  senna,  and  santonin  show  a  fiimilar 


"*  Heidenhain,  Pfltlger*a  Archiv,  1876»  B4,  10,  P.  537. 
'"  Hoppe-Seyler,     Handbuch     der    phyaiologiftcben    und 
Analyse,  7  Aufl.,  P.  3»0. 
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colouration.  These  flaky  precipitates,  however,  show  no  dichroism,  and 
niter  long  standing  assume  a  violet  colour.  As  a  whole,  the  test  is  not 
very  ejcict  and  reliable. 

3,  By  Means  of  the  Spectroscope.— When  the  blood  is  fresh,  the  gastric 
titrate  may  be  examined  directly.  Both  stripes  of  the  oxyha^inoglobin  can 
tl^^  be  seen  very  distinctly.  When  free  hydrochloric  acid  or  a  large  amount 
of  organic  acids  is  present  in  the  gastric  contents,  the  oxyhiemoglobin  is 
changed  into  hydrochlorate  of  hmmatin,  and,  as  a  rnle  (according  to  my 
€xpeFience),  nothing  is  strn.  ^Tliis  is  due  to  the  fact  that  only  traces  of 
hisniatin  dissolve  in  water.  To  diSt;olve  the  ha?matin,  we  proceed  (according 
to  Fr.  Muller*^*  and  H.  Weber*'^)  by  placing  the  suspected  gastric  contents 
into  a  test-tube  with  a  few  drops  of  concentrated  acetic  acid,  an<}  extracting 
it  with  about  one-fifth  its  volume  of  ether.  If  the  fluid  contains  blood, 
Tery  soon  the  ether  assumes  a  brown  colouration.  This  solution  of  ha^matin 
in  ether  shows  the  following  absorption-lines:  1,  in  the  red;  2,  in  the  yel- 
low ;  3,  betwe€*n  yellow  and  green ;  4,  bet^veen  green  and  blue.  The  absorp- 
tion-line in  the  red  is  the  most  distinct*  To  be  sure,  this  line,  according  to  H. 
Weber,  is  not  decisive,  in  so  far  as  the  chlorophyll,  which  may  be  found  in 
the  vegetable  matter,  in  the  stomach  as  well  as  in  the  intestines,  shows  a 
similar  line.  Weber  recommends,  in  order  that  we  may  be  sure  as  to  this 
point,  that  after  treatment  witli  alcoholic  potassium  lye,  the  blood^pigment 
be  taken  up  from  the  ethereal  extract  in  a  watery  alkaline  solution  and 
treated  with  ammonium  sulphate.  The  liquid  now  becomes  red  in  colour, 
and  in  the  spectroscope  wc  obser^^e  the  spectrum  of  reduced  haemoglobin 
(two  lines  in  the  green).  The  spectrum  of  chlorophyll  is  not  altered 
through  this  procedure. 

Another  method  is  to  mix  the  filtrate  with  a  few  cubic  centimetres 
of  concentrated  acetic  acid  and  to  extract  with  sulphuric  ether.  On  account 
of  the  haemoglobin  or  ha?matin  which  it  takes  up,  the  ether  assumes  a  sort  of 
Tokay  wine  colour.  If  this  colour  does  not  appear  and  the  ether  remains 
clear,  and  but  slightly  affected  as  to  change  of  colour,  there  is,  according 
to  H.  Weber,  certainly  no  blood  present.  Often,  however,  the  ether  assumes 
also  a  greenish  or  a  yellowish-brown  colour  (hydrobilimbin,  chlorophyll, 
Weber).. which  makes  the  detection  of  blood  difficult, 

4.  Hcpmin  Test. — A  small  sample  of  the  filter  residue  is  taken  and 
carefully  evaporated  on  a  watch -cry  st.il  over  a  small  flame;  the  dried  residue 
is  now  scratched  off  and  mixed  with  a  very  little  finely-triturated  com- 
mon salt.  The  mixture  is  now  placed  on  a  slide,  and  one  or  two  drops 
of  glacial   acetic  acid  are  added.     This  is  carefully  heated  till  the  first 


I'*  Fr.  Mtiller.  in  Seifert-Mfiller,  KliniscTies  Tasclienbuch,  Wiesbaden,  Bergmann. 
I"  il.  Weber.  Berlioer  klinisiclie  Wochenschrift,  1893,  No.  10. 
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appearance  of  bubbles,  and  then  is  left  to  eooL  With  a  high-power  lens 
we  DOW  find  the  well-known  blackish-browu  rhombic  erj'atals  of  haemin 
(hydroc'hlorate  of  haematin)  lying  usualiy  in  little  red-brown  clods.  Ac- 
cording to  the  investigatione  of  H.  Weber,  which  I  am  able  to  confirm, 
t!ie  hffiniin  test,  ordinarily  so  decisive,  is  not  always  of  value  for  the  gastric 
contents,  because  it  may  turn  out  negative  even  when  blood  is  undoubtedly 
present. 

5.  Gnaiac  Test  {Almen*s  Tt\^t,  van  Deen's  Test), — A  small  sample  of 
the  gastric  contents  is  mixed  with  1  cubic  centimetre  of  freshly  prepared 
tincture  of  gnaiac,  and  a  like  amount  of  Hiilmerfeld's  mixture  (glacial  ace- 
tic acid  2A>j  aq.  dest.  1.0,  ol.  tjerebinthin,  et  spirit,  vin.  ructif.  of  each  100.0)^ 
which  mixture  is  thoroughly  shaken.  If  blood  is  presient  in  the  gastric 
contents,  the  mixture  assunies  a  bluish  tinge  after  a  short  time.  Carried 
on  in  this  manner  the  guaiac  tt*st  is  not  reliable,  because  a  great  number 
of  food-materials  (vegetable  matter,  milk)  and  also  bile,  saliva,  pus,  and 
likewise  inorganic  niatcrials  given  as  drugs,  may  give  a  like  reaction.  Ac- 
cording to  the  investigations  of  II.  Weber,^^*  the  test  is  reliable  in  the  fol- 
lowing modification. 

A  sample,  as  copious  as  possible,  is  diluted  with  water,*  with  the  addi- 
tion of  about  one-third  as  much  glacial  acetic  acid,  and  ia  then  shaken  up 
with  ether.  After  sedimentation,  several  cubic  centimetres  of  this  acid 
extract  are  poured  otf,  and  treated  with  about  ten  drops  of  tincture  of 
guaiac  and  about  twenty  or  thirty  drops  of  resinous  oil  of  turpentine.  If 
blood  is  present,  the  mLxture  becomes  bluish-violet;  if  blood  is  absent^  it 
becomes  reddish-brown,  with  perhaps  a  suggestion  of  gm^n.  The  blue 
pigment  may  bo  extracted  after  addition  of  water  with  chloroform  or, 
better  (according  to  my  experience),  with  amyl  alcohol. 

[J.  Button  Steele,*"*  Philadelphia,  hns  made  several  hundred  separate 
tests  for  occult  blood,  whereby  he  used,  besides  the  oil  of  turpentine,  hydrogen 
peroxide ;  the  other  test  used  by  Steele  was  the  aloin  test  of  Klunge.  Ac- 
cording to  Steele's  experience,  hydrogen  peroxide  gives  a  more  prompt  and 
more  delicate  test  with  the  guaiac  than  does  the  ozonised  oil  of  turpentine, 
tilthough  the  latter  acts  much  better  than  the  aloin  test.  This  aloin  test 
is  made,  according  to  Steele,  as  follows:  a  fresh  solution  of  aloin  ia  pre- 
pared by  dissolving  in  10  cubic  centimetres  of  seventy  per  cent,  alcohol  as 
much  aloin  as  can  be  taken  on  the  tip  of  a  spatula.  The  ethereal-acetic  ex- 
tract of  the  fapcea  is  prepared  in  the  same  way  as  in  the  guaiac  test.    To 

•  Aivordiiig  to  my  rxprrinnoo.  diUiiicm  witli  water  ia  neceasary  only  whoti  there 
ift  miwh  Mocwl  prpaent,  an,  for  instAnce,  when  the  gastric  contents  are  wry  black  or 
like  coffee-irroiindH,  or  when  the  stools  are  tarry. 

»'« n.  Weljer,  Ic. 
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2  rubic  centinietreg  of  the  ethereal  extract  an  equal  quantity  of  the  aloin 
lutioQ  is  added  and  then  10  to  15  dropg  of  either  oz)(.>nitiied  oil  of  ttir- 
fJBntine  or  hydrogen  peroxide  ig  dropped  in  drop  by  drop.  Here  the  tur- 
pentine acts  much  better  and  more  delicately  than  does  tlie  hydrogen  per- 
oxide. If  blood  is  present,  the  lower  half  of  the  fluid  m  the  tcn?t  tube  will 
tuni  a  rich  cherry-red  after  standing  for  a  short  time,  while  in  the  ab:^ence 
of  blood  it  will  remain  a  light  yellow,] 

6,  By  Means  of  the  Iron  TeM.—This  is  carried  out  according  to  Kor- 
iski  and  Jaworski"*'*  as  follows:  a  small  quantity  of  the  dark  sediment 
to  be  tested  is  put  into  a  small  porcelain  dish,  mixed  with  a  gmall  quantity 
of  potassium  chloride  and  a  few  drops  of  concentrated  hydrochloric  acid, 
and  then  heated  slowly  over  a  small  flame.  If  necessary,  hydrocliloric 
acid  is  added  until  the  dark  colour  of  the  sediment  entirely  disappears. 
After  the  chlorine  has  completely  escaped,  one  or  two  drops  of  a  diluted 
potassium  ferrocyanide  solution  are  added,  and  if  Idood  pigment  is  preaeut, 
a  decided  blue  colour  (Prussian  blue)  a|tpearfi.  According  to  my  experience, 
this  test  is  very  sensitive,  provided  it  is  certain  that  the  patient  has  not  taken 

»any  preparation  of  iron. 
Pus  in  tlie  gastric  contents  may  be  detected  with  certainty  by  the  micro- 
MDpe.     It  also  gives  a  blue  colour  with  tincture  of  guaiac  by  itself  (Vitali, 
Briicke,  K-  Brandenburg). 
"  Diagnostic  Significance  of  Occult  Blood  in  the  Stomach. 

By  occult  ha?morrhagcs  in  the  stomach  or  intestine  are  meant  those 
bleedings  which  cannot  be  detecte<l  by  the  most  careful  macroscopic  inves- 
tigations. In  the  first  place  they  occur,  of  course,  when  acid  is  present, 
bat  also  when  it  is  absent,  if  an  intimate  and  long-continued  admixture  of 
slight  gastric  1  deeding  with  the  gastric  contents  or  the  fieces  has  existed.  One 
cannot,  however,  speak  of  occult  haemorrhage  when  particles  of  mucous 
membrane  or  fresh  blood,  even  if  in  minimal  quantity,  are  discovered  by 
careful  inspection  of  the  sample,  which  may  be  examined  more  carefully 
when  it  is  on  a  black  plate. 

Investigations  by  Kochniann  and  myself*^*  on  a  great  number  of  pa- 
tients suflTering  from  gastric  affections  have  shown  that  occult  hsemorrhagea 
are  absent  altogether  in  some  gastric  diseases ;  in  others,  however,  are  present 
sometimes  regularly  and  sometimes  intermittently.    We  never  found  occult 
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w»  Komynski  and  Jaworksi.  Dt^ut-wbL-  medicmische  Woelienachrift.  1887,  No.  47 

and  49. 
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blood  in  acliylia  gastrica  (although  artificial  hteniorrhage  may  frequently 
be  caused  by  forcible  expression)  and  never  in  atonies  and  neuroses.  It 
was  found  in  variable  constancy  and  frequency  in  gastric  ulcers  and  in 
benign  stenoses  of  the  pylorus  m  long  as  stagnation  occurs,  but  not,  when 
only  supersecretion  is  present  Occult  hneniorrhages  occur  most  frequently 
in  gastric  carcinoma^  but  in  rare  cases  they  may  be  absent.  Thus  the  fol- 
lowing diagnostic  principles  may  be  established:  when  occult  gastric  haem- 
orrhages or  occult  hiemorrhagcs  in  the  ffpcos  are  constantly  absent,  if 
liydrochluric  acid  is  absent  and  motility  is  well  maintained,  tlie  disease  is 
in  all  probability  not  gastric  carcinoma.  On  the  other  hand,  in  the  absence 
of  hydrochloric  acid,  and  in  the  presence  of  stagnation  of  the  gastric  con- 
tents and  of  lactic  acid  fermentation,  a  pronounced  guaiac  reaction  speaks 
more  for  carcinoma  tlian  do  the  first  three  alone.  Occult  gastric  haemor- 
rhage has  no  significance  for  the  early  diagnosis  of  a  carcinoma  of  the 
stomach. 


Abnormal  Fermentative  and  Putrefactive  Products 
in  the  Gastric  Contents. 

In  high  degrees  of  stagnation  of  the  gastric  contents  there  is  found 
a  whole  series  of  fermentative  products,  which  must  in  great  part  if  not 
in  whole  be  referred  to  the  action  of  bacteria.  Although  the  producere 
of  fermentation  as  well  as  their  produete  are  known  to  ns  only  to  a  small 
extent,  there  can  lie  no  doubt  that  they  jday  nn  extraordinarily  important 
part  in  the  symptom-complex  of  diseases  of  the    digestive  apparatus. 

Of  most  interest  are  the  carbohydrate  and  the  proteid  decompositions. 
We  have  already  considered  as  products  of  the  former,  lactic,  butyric,  and 
acetic  acids;  and  furthermore,  butjTic  acid  fermentation  leads  probably 
(G.  Iloppe-Seyler)  to  the  formation  of  hydrogen.  Here  also  should  be 
mentioned  the  development  of  alcoliol  and  carbonic  acid  under  the  influence 
of  yeast-fermentation.  Ehret"'^*  detected,  besides  alcohol  and  CO,,  also 
aldehyde,  acetic  acid,  and  formic  acid  in  the  stagnant  contents  containing 
hydrocldoric  acid,  and  he  ascribes  these  fermentations  to  the  presence  of 
sareina*  {page  239).  As  decomposition  products  of  albumen  are  known 
ammonia  and  hydrogen  sulphide,  the  occurrence  of  which,  especinlly  of  the 
latter,  under  abnormal  conditions,  has  been  rather  exactly  investigated. 

To  a  certain  degree,  the  limit  of  which  has  not  as  yet  been  definitely 
established,  these  sul ►stances  belong  to  tlic  normal  fermentation  products; 
but,  when  they  occur  in  large  quantities,  they  certainly  cannot  be  considered 


^"Ehrct,  Mittheiluiigen  aua  den  Grenzgcbieteii  der  Medicin  iind  Chirurgie,  1807, 
Bd.  2,  P.  744,  and  1808,  Bd.  3,  P,  570. 
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lything  but  abnormal.  This  applies  specifically,  as  has  already  been 
mentioned,  to  lactic  acid,  hydrogen,  and  hydrogen  sulphide^  which,  as  fer- 
mentation products,  occur  nonnally  in  the  gastric  content^s,  only  in  traced 
or  not  at  all. 

Rosenheim**'  and  Strauss*^*  have  proved  as  ihe  result  of  investigations, 
that  as  far  as  ammonia  is  eoneernedj  it  occurs  normally  in  small  quantities 
(0.15  to  0.17  i)er  mille).  Carbonic  acid  in  small  quantities  may  also  be 
considered  as  among  the  normal  substances  pi-esent,  as  it  is  formed  from 
sodium  carbonate  on  admixture  of  the  intestinal  juice  with  the  gastric 
juice,  and  thus  may  easily  reach  the  stomach. 


Fig,  28. — Hoppe-Hoyler's  Apparntua  for  C^^ilecting  Uuse^  of  the  Stomnch. 

Our  knowledge  cnucerniiig  the  fermentatinn  occurring  in  the  stomach 
has  been  enriched  materially  of  late  through  the  investigations  of  G.  Hoppe- 
Seyler/*»  Knhn,»*«  McXaught/"  Strauss,^**^  Talma,'**  Ehret  and,  I  may 
Id,  of  my  own. 


The  author  first  rinmi^d  has  planned,  for  the  eollection  of  the  gases  of  the 
stomach,  a  wclludiipled  tipi^iirutUH  easily  put  tt>gether  (see  Fig.  28 J.  A  VVulfliftn 
bottle  contains  rubber  stoppera  in  its  three  o|K!iiii)p*.  thft  central  one  of  which  ia  per- 
forated with  ft  thin  gliiss  tube  ilmt  extends  to  the  bottom  of  the  vessel,  and  the 
stoppers  on  either  ai«le  are  iierforated  with  short,  wide  tubes  bent  at  an  angle.     The 


*«  Rosenheim,  C*-ntnilblntt  f(ir  kfin,  :^^edrc'iTl,  1802,  Xo.  39. 

<**  Strauss,  Berliner  klin.  Woehensehrift,  lSf»H.  No,  17. 

»MG.  Hoppe-Seyler,  Deutsches  Arohiv  f«lr  klin.  Medioin,  1892,  Bd  50,  P.  82-100. 

»-*Kuhn,  Zeitsrhrift  filr  Iclin.  Medirin,  1802.  Bd.  21.  P.  572, 

•«"  MeNaught,  British  Mfdical  Journal,  ISflO,  No.  1522. 

'••StrnUBs.  Zeilaehrift  fJlr  klin.  MtHlicin.  1894,  Bd,  26  and  27. 

«*TaIma»  ibid.,  18OT,  Bd.  35,  P.  542. 
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thin  glass  tube  is  bciit  in  the  l>ottl«  in  such  a  manner  that  it  reaches  the  periphery  of 
tlie  bottom,  so  that  on  iacJimiticm  of  the  bottle  the  gas  may  be  taken  up  almost  en- 
tirtvly;  while  outside  the  bottle  the  tul)G  has  two  eurvea  at  right  angles,  so  that, 
by  means  of  a  rubhur  tube  provided  with  a  clamp,  gas  may  be  removed  at  con%'cn- 
ience.  To  one  of  the  lateral  wide  glass  tubes  is  attached  a  atomach-tube  by  means 
of  a  rubber  tube  provided  with  a  clamp,  and  the  other  is  attached  to  the  fuiuiel  by 
means  of  a  long  rubber  tulw. 

For  taking  up  tlie  gas  the  bottle  is  now  filled  with  water  through  the  funnel. 
The  apparatus  is  now  ho  placed  that  the  flask  hangt*  U[>aide  down,  somewhat  higher 
than  the  mouth  of  the  patient.  After  the  atomaeh-tulM]'  haa  been  introduced^  the 
funnel  ia  lowered  and  the  stomach-con  tents  flows  into  the  bottle^  no  tliat  the  bottle 
comes  to  contain  a  liquid  which  is  «alurat4>d  with  about  the  same  amount  of  gas  aa 
the  stomaeh-contents.  After  a  certain  quantity  of  gastric  contents  have  been  drawn 
off,  gas-bubbles  eonie  along  with  the  liquid  and  collect  in  the  upper  part  of  tlie  bottle. 
The  impri,^nied  gas^  is  now  liberated  through  the  central  tube,  and  after  its  collection 
may  Ik-  inveatigated  chemirally. 

We  can  proceed  according  to  Fr.  Kuhn  more  simply,  and  in  a  manner  better 
adapted  for  practical  purposes,  by  filling  a  Ficbig's  tube  (*»uch  as  is  used  in  esti- 
mating wugar  in  the  urine)  with  ten  cubic  centimetres  of  the  fresh  gastric  content*, 
and  putting  this  in  the  incubator.  Fill  to  the  xero  point  of  the  scale  when  t}ie  air 
in  the  apparatus  baa  escaped  and  the  liquid  has  reached  body  temperature,  which  i» 
the  case  in  one  hour. 


I 
I 


In  absence  of  a  regular  fermentation  tube^  there  can  be  used,  as 
EiegeP'^"*  recommends,  tlie  eontrivance  suggested  by  Moritz  and  Ewald 
for  the  estimation  of  sugar;  it  consists  of  a  test-tube  provided  with  a 
perforated  rubber  stopper,  a  right-angled  glass  tube  running  tlirongh  the 
hole.  After  the  test-tube  has  been  fdlcd  to  the  rim  with  gastric  contents, 
it  is  closed  with  the  rubber  stopper  carrying  the  glass  tyl>e.  The  latter 
now  fills  with  the  expelled  fluid,  the  whole  apparatus  becoming  air-tight. 
This  is  now  placed  upside  down  m  a  beaker.  Positive  conclusions  for 
diagnosis  have  not  as  yet  been  reached  through  these  investigations. 

The  occasional  presence  of  inflammable  gases  has  been  established 
since  the  early  observations  of  Waldenburg,*^^  Popoff/^-  Friedreich  and 
Schultze/'*^  Ewald/''*  and  McXaught  ;*"*  but  the  aJx>ve-mentioned  investi- 
gations of  Hoppe-Seyler  and  Kuhn  first  made  clear  that  inflammable  gasea* 
especially  hydrogen,  occur  with  extraordinary*  frequency  in  gastric  diseases 
associated  with  stagnation.  As  natural  constituents,  besides  hydrogen, 
Iloppe-Seyler  found  carbonic  acid,  and  Kuhn,  in  addition  to  this,  also 


***Rtegph  Die  Erkaukungcn  dca  Magcns,  I  Teil.  P,  UO. 
M»rif.  by  F.  Kuhn,  Ir. 

»«  PopofT,  Berliner  klin.  VVocbenschrift,  1870.  No.  38. 
i^Schultze,  Berliner  klin.  Wochen^chrift,  1874,  No.  27  and  28. 
!♦*  Kwatd,  Archiv  ftlr  Anatomic  und  Pbysiologie,  1874,  P.  217. 
J«McN  aught,  Lc. 
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found  nitrogen  and  marsh-gas.    The  abnormal  formation  of  gas  is  very  com- 
mon in  mixtures  remarkable  for  a  high  rlegree  of  hydrocliloric  acid. 

Besides  the  gases  named,  the  formation  of  hydrogen  sulphide  was 
oceasionaUj  observed  in  the  body  under  pathological  conditions  by  Sen- 
ator,*"" Betz,"^  and  Emminghaus/**  with  the  subsequent  absorption  of  this 
poisonous  gas.  As  I  demonstrated  several  years  ago/**^  the  forraatiou  of 
H,S  in  the  stoniaclt,  if  stagnation  is  present,  is  by  no  means  rare.  Since 
the  pubhcation  of  luy  article  in  the  year  1892,  I  have  paid  gpecial  atten- 
tion to  the  presence  of  H^S  in  benign  ec'tasias,  and  have  since  observed  it  as 
an  extraordinarily  common  occurrence,  Zawadeki'-""  could  confirm  this 
»r\'ation  in  four  cases  of  motor  insufficiency.  Strauss-"*  reported  a  case 
hydrogen  sulphide  gas  fermentation  in  the  stomach,  but  in  this  case  the 
origin  of  the  gas  is  doubtful,  as  it  referred  to  a  stenosis  of  the  intestine. 
Strauss  designates  the  bacterium  coli  as  tlie  cause  of  the  hydrogen  sulphide 
fermentation.  Hydrogen  sulphide  fermentation  occurs  especially  frequently 
in  old  cases  of  benign  stenosis,  which  were  not  treated  at  all  or  were  treated 
irrationally,  while  it  was  found  very  rarely  in  carcinoma  with  lactic  acid  fer- 
lentation.^'*'*  I  have  observed  hydrogen  sulphide  fermentation,  in  both  low 
id  high  degrees  of  hydrochloric  acidity.  It  is  demonstrated  partly  tlirough 
specific  odour,  and  partly  through  the  change  in  a  strip  of  paper  satur- 
ated with  an  alkaline  solution  of  sugar  of  lead,  which  is  to  be  suspended  in 
a  wellK!orked  vessel  containing  the  gastric  contents.  Rubin^**'  recommends, 
as  a  reliable  reagent,  the  administration  of  bismuth  salts.  If  HaS  is  present, 
the  black  crj'stals  of  bismuth  sulphide  can  be  found  by  means  of  the  micro- 
scope. 

The  formation  of  H^S  in  the  stomach  is  undoubtedly  to  be  regarded  as 
bacterial.  Thus  Dauber-***  has  been  able  to  demonstrate  partly  in  normal 
cases,  partly  in  cases  of  motor  insufficiency,  thirteen  kinds  of  bacteria 
which  are  vigourous  TL^S  formers,  and  ten  varieties  that  form  it  moderately 
or  slightly^  The  most  of  the  producers  of  H^S  were  found  in  cases  of 
motor  inBuJiieiency  of  high  degree.  The  bacteria  cultivated  by  Dauber 
exhibited  extraordinary  resistance  against  hydrochloric  acid.  From  all 
these  investigations  tlie  fact,  significant  practically,  may  be  drawn,  that  the 


»••  Senator,  Bortiner  klin,  Wo^hensrhrift,  18C8,  P.  254. 

•«Betz.  .Mpmnriibilien.  1H(14.  P.  145,  and  18fi9,  P.  1. 

»•*  EnirainghHus,  Berliner  klin.  Wochenechrift,  1872.  No.  40. 

"•BoB5»  Deutsche  medicmiHche  Wochenschrift,  1R1)2,  No,  49. 

••Zawadski.  Contnilbhitt  filr  inneri'  Mediein.  IHOJ.  No.  60. 

«•»  Strauss.  Bt»rlm**r  klin.  W^'honwchnft.  lSf>0,  No.  18. 
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formation  of  abnormal  fermentative  protlucts  is  iDhibited,  to  be  sure,  b] 
hydrochloric  acid,  but  only  when  tlic  motor  power  is  noriniiL     With  the 
accumulation  of  stagnajit  ingesta  the  presence  of  an   abundant  amount 
of  hydrochloric  acid  does  not  interfere  with  the  formation  of  liquid  or  gas- 
eous decompOBition  products. 

As  characteristic  products  of  tlic  decomposition  of  albuminous  bodies 
w*e  recognise  the  acetones.  After  v.  Jaksch**'*  had  repeatedly  demonstrated 
acetone  in  the  gastric  contents,  Lorenz^^"  took  up  the  subject  more  closely 
and  could  repeatedly  demont?trate  acetone  also  in  the  distillate  of  the  gas- 
tric contents,  especially  in  dilatation  of  the  stomach,  the  amount  of  acetone 
occasionally  even  exceeding  that  in  the  urine.  In  other  cashes  of  gastric 
diseases,  acetone  was  demonstrated  also  in  the  distillate  of  tiie  excrements. 
The  presence  of  acetone  in  the  stomach-contents  has  been  refuted  by  Pen- 
zoldt*^'  and  Savelielf.^'"* 

Important  facts  concerning  otlier  products  of  the  chronic  putrefaction 
of  albumen  in  the  gastro-enteric  canal  have  ilot  as  yet  been  ascertained, 
although  without  doubt  tliese  play  a  prominent  role  in  the  symptomatology. 

The  frequently  obsened  poisoninf^a  due  to  inj^eation  of  tainted  meat,  sausage^ i 
fiah,  and  musBple  dppeiid  on  the  introdluc'tioii   itit<i  the  gnstro- enteric  tract  of  cer*j 
tain  toxic  base^,  such  as  have  been  isolated,  piirticularly  by  Bricgtr,  Vaughan,  Ehreo* 
berg,  aud  others  from  a  aeries  of  tainted  or  poiaonoua  fooda.     It  will  be  the  object  of^ 
further  investij|*tionH  to  isolate,  according  to   the   methotls   planned   especially    by 
Brieger,""  bases  formed  in  the  course  of  the  putrefaction  associated  with  diseases  of 
digirstion,  whereby,  no  donbt,  new  pathe  will  uIho  be  opened  in  diagnosis. 


Microscopic  Investigation  of  the  Gastric  Contents. 

The  microscopic  investigation  of  the  gastric  contents  and  the  voroitus 
may  sometimes  offer  valuable  diagnostic  information,  on  which  account 
it  ought  never  to  be  neglected,  Tlius  one  ciin  re\iew  the  constitnent 
parts  of  the  secretion  during  fasting,  and  then  the  alterations  which  the 
ingesta,  under  the  influence  of  digestion,  bring  about  in  the  stomach. 

(a)  The  secretion  on  fasting  (so  far  a^  it  is  free  of  food)  consists  nor- 
mally of  gastric  juice  mixed  with  mucus  and  saliva,  and  shows  a  series  of 
micr*>scopic  element?^  that  may  be  readily  distinguished  as  belonging  to 
the  latter  two  euhstances.     Besides,  there  occur  regularly  food-remnants^ 


^v.  Jaksch,  Zeitaehrift  ftJr  klin,  Mediein,  1884,  Bd.  8,  P.  38. 
«*  H.  I^rens!,  ibid.,  Bd.  19,  P.  1&. 

wPenzoldt,  Deutsehes  Archiv  fUr  klin.  Medicin,  1SS4,  Bd.  34, 
»•  Savelieif,  Berliner  klin.  Wochenschrift,  1894.  Xo,  33. 
■•Brieger,  IVber  Ptomaine,  Berlin*  1R85,  I  Theil,  P.  14  n.  f     There  also  is  to  be- 
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Testable  and  elastic  fibers,  muscle-fib riUae,  starch-corpuscles,  fat-globules, 
cr}'stal8  of  fatty  acids,  also  leucocytes  and  cell-nuclei  in  larger  or  smaller 
ibers,  which  are  due  in  part  to  the  action  of  the  gastric  juice  on  the 
mucus-corpuscles  or  on  the  epithelial  cells  of  the  gastric  mucous  membrane. 
This  process  may  be  easily  demonstrated  ex  peri  men  tally  by  adding  dilute 
HCl  to  the  neutral  or  alkaline  gastric  mucus,  when  numerous  cell-nuclei 
appear, 

A  frequent  constituent,  especially  of  the  faeting  secretion,  is  represented 
by  the  snail  or  spiral  cells  first  described  by  Jaworski-'^*'  (Fig,  2^).  We 
find  these  finely  moulded  products  not  in  rare  cases,  as  he  supposed,  but 
quite  constantly,  more  or  less  clearly  pronounced,  in  all  fasting  gastric 


Fig.  20-— >Spiral  CfIIs  from  a  Flake  of  Mucus  from  the  Fasting  Ga&tric 
Contents,  between  which  are  Cell-rmclei  in  the  Form  of  Tetrada.  (Pereonal 
observation.) 


^ 


contents  containing  HCL  Especially  characteristic,  as  I  have  obserred,  are 
the  small  sago-granule-like  mucous  plugs,  which,  occurring  ahnost  con- 
stantly in  the  acid  gastric  secretion,  collect  on  the  bottom  of  the  vessel. 

The  cells  naniedj  according  to  the  investigations  of  Tellering,^'*  and  as 
"^bstantiated  in  my  laboratory  by  P,  Cohnhelm,  conRifit  in  nothing  else  tlum 
myelin  altered  by  HCl,  for  we  can  induce  the  formation  of  these  snail- 
cells  on  any  specimen  of  bronchial  or  phar}Tigea!  mucus  to  which  sufficient 
HCl  has  been  added.  They  occur  partly  singly  (and,  if  so,  are  of  con- 
siderable size),  or  in  large  groups  of  small-sized  bodies;  or  may  occur  in 


«*°  Jaworikt,  Mflnoliener  mwticin.  WochGnachrift,  1887,  No,  33,  a,nd  Verhandlitngen 

des  KongresAea  filr  innen*  Medidn*  1888. 
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the  form  of  cells  l}ing  in  apposition  on  tlireads  resembling  strings  of  pearls. 
In  some  formations  the  snail-form   is   very  strictly    preserved,   while  iJ 
others,  nsually  large  forms,  the  cells  are  more  or  less  irregular,  Tliey  dii 
appear  on  long  standing  of  the  gastric  contents,  and  one  finds  only  cell- 
nuclei  and  masses  of  detritus.    They  can,  however,  be  preserved  for  several 
days  for  demonstration  if  the  gastric  contents  are  made  alkaline. 

As  far  as  I  can  see,  mnee  these  formations  may  also  occur  in  the  acid 
chyme,  especially  wlien  the  latter  accumulates  much  gastric  or  pharyn- 


Fig.  30.- — Fmgmenl  of  Tubules  of  Glands  of  the  Stomaclu 

(Personal  observation.) 

geal  or  bronchial  mucus,  a  diagnostic  significance  cannot  be  ascribed  to 
them. 

Novr  and  again^  also,  desquamated  epithelium,  as  well  as  fragments  of 
glandular  inhules,  appear  in  the  fasting  stomach  (Fig,  30),  an  occurrence 
not  so  rare  as  would  appear  from  the  description  of  others,  Many  times 
I  have  observed  distinct  fragments  of  glandular  tubules,  the  texture  of 
which  could  be  determined  with  certainty.  In  all  these  cases  the  nuclei 
especially  wee  distinct,  while  the  protoplasm  only  became  recognisable 
when  a  weak  alkali  was  added.    Not  rarely  did  I  see  the  well-known  goblet- 


Bometimes  single,  fiometimes  more  (two  or  three  together).  Fre- 
qucotlv  I  observed  also  a  few  cells  with  tlie  appearance  of  the  parietal 
ceU. 

Bacilli  and  micrococci  of  various  sorts  never  fail  to  occur  in  the  fasting 
gastric  juice.  In  more  than  a  hundred  microscopic  examinations  of  the 
contents  from  the  fasting  stomach,  1  have  never  missed  finding  the  lepto- 
thrix.  Yeast-ceUs,  partly  singly,  partly  lying  together  in  elumpii,  may  also 
occur  under  normal  conditions.  Twice  I  found  fungi  in  strongly  acid 
contents  (one  case  of  phthisis  pulmooalis,  and  one  of  aniemia),     Kellogg'** 


Fig.  31. — Mould  Fungi  in  Gastric  Contents, 
(After  Einhorn.y     Enlargement,  420. 


in  7000  examinations  of  the  stomach-contents  found  mould-fungi  457 
times,  and  that  in  32  cases  of  simple  dyspepsia,  in  176  cases  of  hyperchlor- 
hydria,  and  in  249  cases  of  pronounced  hyperchlorhydria.  The  most  fre- 
quent forms  were  oidium  lactis,  aspergillus  fumigatus  and  flnvescens.  Ein- 
hom,***  who  has  recently  been  studying  the  occurrence  of  mould-fungi  in  the 
gastric  contents,  found  these  in  the  stomach  contents  in  four  cases  (three 
cases  of  hyperchlorhydrk,  one  ease  of  gastritis  clironica  with  erosions 
of  the  stomach)    (Fig.  31).     He  thinks  it  possible  that  the  mould-fungi 

"» Kellogg,  New  York  Medical  News,  21  July.  1900. 

*"  I'-inhom,  Eteutsche  mcdiciiiifiche  Wochenaclinft.  1001,  No.  37. 
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staild  in  connection  with  the  aiTections  named,  or  at  least  certainly  aggra- 
vate Ihem.  Especially  would  this  be  the  case,  were  the  colonies  to  insinuate 
themselves  into  a  fold  of  tlie  surface  of  the  mucous  membrane,  so  that  the 
onward  flow  of  the  chjme  would  not  carry  them  along. 

Pettereon^**  also  found  a  short  time  ago,  in  a  case  of  perforated  ulcus 
ventriculi,  a  sort  of  fungus  in  the  contents  of  the  peritoneal  cavity,  which 
was  recognised  as  the  dematium  puUulans  de  Bary, 

Rudnew'^  found  in  the  rimcosa  anil  snubrniicoHa  of  the  leaser  curvature  small, 
flat  tumours  of  grnnulation-tirisue  which  were  broken  through  by  numorou*  plant-fila- 
luents;  he  was  dealing  with  fwnicilltum  glaucum.  Kundrat"'  obfterved,  in  a  case 
of  universal  favus,  innumerable  punctiform  loasea  of  Bubst^nce  in  the  mucoiia  mem- 
brane. YellowiHh  exudate  maseea  were  found  on  the  Infiltrated  base»  and  on  the 
l>osterior  wall  of  the  pylorus  wae  a  membrane  aa  large  aa  a  liaif  dollar,  which  was 
tightly  adherent  to  the  reddened  mucoua  membrane.  The  examination  of  the  tame 
showed  the  present'e  of  the  favus  fungus.  In  one  case,  Rosenheim'"  found  thrush 
fungUH  in  the  vomitua. 

In  several  casea  I  could  also  demonstrate  the  butyric  acid  bacillus 
(Clostridium  butyricum)  in  the  secretion  of  the  fasting  stomach;  it  is  char- 
acterised l)y  the  known  bluish-black  colour  wlu^n  iodine  is  added,  and  its 
whetstone  or  lemon  sliape.  In  one  case  I  found  the  butyric  acid  bacillus 
in  the  strongly  hydrochloric  secretion  (fasting)  of  a  patient  with  ectai'ia 
(pylorus  stenosis  after  ulcer).  In  a  large  number  of  case^  1  found  the 
bacillus  with  ends  like  a  button  (dnmi-stick  shape),  discovered  by  Bien- 
stock,***  in  the  fa?ces. 

Besides  these,  still  other  hacteria  occur,  the  detailed  description  of 
which  would  become  too  circumstantial.^''* 

Further,  cnjsials  are  found  in  the  sediment  of  the  contents  of  tlie 
fasting  stomach,  nnd  especially  in  those  containing  bile.  Cholesterin 
phitt^  and  hicin  balls  arc  relatively  commonly  met  with,  the  former  being 
easily  recognised  by  their  characteristically  nicked  form  and  their  micro- 
chemical  behaviour,  the  latter  by  their  sliape  and  colour.  Never,  however, 
have  I  observed  tyrosin  needles*  Twice  in  the  neutral  gastric  contents 
I  also  observed  crystals  which,  in  their  c*mfigu ration  (long  rhombs), 
resemble  basic  magnesia  phosphate.  They  dissolved  on  the  addition  of 
acetic  acid. 


I 


I 


"<  Petterson,  ibid.,  1002,  No.  n&. 

"*R*Klnew,  VirchoW'Ilirsch'a  .Jahresh.,  1R67. 

**•  Kundrat«  Wiener  medietn.  Blatter,  1884,  No.  40. 

**^  Rosenlieim,  Pathologie  und  Therapie  der  Krankheiten  der  SpeiserOhre  und  dea 

Mag«?n».  2  Auf!„  P.  207. 
»"BienHtopk,  ZeJtwhrift  fOr  klin.  Mediein,  1884,  Bd.  8,  S.  27. 
*>•  Compare  Al>elou8*  Kecherchea  »ur  lea  microbes  de  Testomac  i\   TC'tat   normal/ 

Paria.  1889. 
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Naimjn  ako  mentionfi  a  case  of  catarrh  of  the  etomacli,  ia  which  he 
tound  numerous  oxalic  acid  cnstaJs  in  the  aspirated  contents;  tiiey  dis- 
appeared after  treatment  continued  for  some  time. 

(b)  The  microscopic  examination  of  the  gastric  contents  after  the 
ingestion  of  fo<jd  offers  tlie  possibility  of  studying,  besides  the  mentioned 
organic  and  inorganic  products,  also  the  metamorphoses  of  the  ingosta 
imder  the  influence  of  digestion.  Amylum,  musele-iibres,  and  fats  undergo 
characteristic  changes  which  are  sometimes  of  use  in  making  the  diagnosis. 

It  is  weU  known  that  the  saccliarification  of  the  starches  is  markedly 
inhihited  hy  an  excess  of  acid,  so  that  on  the  addition  of  iodine-potassium- 
iodide  solution  in  these  cases  we  find  a  large  number  of  intensely  blue- 
coloured  starch  bodies,  as  well  as  Well-preserved  elements  exhibiting  the 
characteristic  of  concentrated  layers.  When  hydrochloric  acid  is  absent,  we 
find  only  seldom  blue  reaction,  or  none  at  all,  and  also  clearly  defined 
starch-granules  are  seen  but  rarely.  If  such  is  not  the  case,  we  must  not 
neglect  to  examine  the  diastatic  power  of  the  saliva. 

Besides  starch-granules,  we  frequently  find  vegetable  cells,  also  cellu- 
lose and  Tegetable  fibres,  each  of  them  sharply  characterised  hy  the  iodine 
reaction.  (Fig.  32). 

The  appearance  and  the  behaviour  of  the  muscle-libres  vary  very  mucli^ 
depending  on  the  condition  and  the  stage  of  the  digestion.  Well-preserved 
cross-etriation  in  numerous  muscle-fibres  several  hours  after  the  ingestion 
speaks  for  a  deficiency  of  the  peptic  power  of  the  gastric  juice,  although  in 
absence  of  croas-striation  it  may  yet  he  insutKcient,  as  the  fennentative 
processes  in  the  stomach  institute  a  gradual  maceration  of  the  fibrillae. 
We  find  muscle-fibres  most  commonly  in  the  stagnant  contents  (see  Fig,  34). 
which  may  occasionally  exhibit,  also,  meat-particles  visible  to  the  naked 
eye.  As  soon  as  the  cross-striation  has  disappeared,  the  fibrilhe  a]>pear  as 
structureless  clods,  the  origin  of  which  can  Iiardly  be  recognised. 

Fai-giobules  and  crystals  of  tla'  fatty  acids  are  also  frequently  found 
in  tJie  gastric  contents;  the  former  are  recognised  by  their  solubility  in 
ether  and  through  their  staining  with  Sudan  or  scarlet-red,  the  latter  by 
its  solubility  on  heating  and  gradual  reappearance  on  cooling.  An  abnor- 
mally excessive  amount  of  fat-globules  and  neeilles  of  fatty  acids  is  espe- 
cially common  in  ectasia  of  the  stomach,  but  is  not  confined  to  that  disease, 
in  which  a  stratum  of  fat  can  readily  be  observed  swimming  on  the  surface 
[of  the  contents]. 

Mucus  and  pus-cplls.  as  well  as  numerous  cell-nuclei,  occur  also  in  the 
gastric  contents.  Epitlielium  of  the  pharynx  and  of  the  OBSophagus 
are  by  no  means  rare  in  the  gastric  contents. 

Epithelial  reUs  of  the  gastric  mucous  niemliTane  are  also  found  under 
normal  conditions  in  the  gastric  contents,  rather  sparingly,  to  be  sure,  and 
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[uiriug  careful  observation  to  detect;  also  glandular  epithelial  cells, 
"Voiut'  wtHl  proiierved,  some  shrunken  or  broken  up,  finally  some  cloudy  with 
granules.  Of  great  practical  importance  is?  the  occurrence  of  ne^s  of  can^ 
c#f  ceils  in  the  vomitus  or  in  the  contents,  which  have  been  observed  by 
lUhers  (Ewald,  Reineboth,  and  others),  and  also  by  myself.  Their  uneqiii- 
vocal  presence  is  the  surest  criterion  of  a  earcinoiim  of  the  stomach.  Un- 
luckily, it  is  almost  always  an  accidental  finding,  and  that  in  cases  already 
well  advanced. 


I 


Fig.  32.— Different  Kinds  of  Vegetable  Cdla   (P)   from  the  Stomach 
ronteiits  in  a  Case  of  Eeta^ta.      (Personal  observation.) 


Bed  blo<jd"Corpiisck'S  arc  found  in  the  vomitus  or  in  the  gastrTc 
contente,  even  in  very  flight  haemorrhages;  in  neutral  or  weakly  acid  con- 
tents they  remain  unaltered  for  hoursi,  but  when  HC1  is  present  Hiey  are 
destroyed.  The  diagnostic  signifieance  of  blood  in  the  vomitus  or  contents 
has  already  het^n  ntated. 

Of  fungi,  there  occur  normally  (in  small  quantity)  the  yemt-fun^. 
Sprue  (oidium  or  sacchaiomyces  albicans),  originating  for  the  most  part  in 
the  oral  cavity,  is  al&o  met  with.  The  occurrence  of  mould-fungi  has 
already  been  mentioned.  The  question  of  the  occurrence  and  significance  of 
the  bacteria,  of  which  short  mention  has  also  lieen  macle,  is  very  much  com- 
plicated.    Without  doubt,  in  a  large  number  of  bacteria  we  have  to  deal 
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irith  harmlesg  bacteria  which  have  been  introduced  with  the  food,  or  with 
parasites  coming  from  the  oral  cavity,  or  with  ujicro-orgaiiism&  which  have 
ft  rather  favaurahle  effect.  It  must  be  undei'stcM:)d,  on  the  otlier  hand,  that 
their  number  and  tlie  consequent  abnormal  changes  may  exert  a  hannfnl 
influence  on  the  course  of  digestion. 

As  to  morphologyj  de  Bary,  who  especially  has  studied  carefully  the 
bacteria  occurring  in  the  gtuiuach-contents,  found  in  seventeen  cases  the  fol- 
loiriDg  vegetable  micro-organisms:  sarcina  ventricuh',  fungi  (oidium  lactis, 
mucor-mycelia,  indefinite  forms),  fungi  (globular,  long,  chalara-shaped, 
neither  of  them  prorhictivo  of  fermentation),  Icptnthrix  buccalis,  bacil- 
lus amylobacter,  and  a  fonu  resembling  the  bacilhis  subtilis  (see  above) 
which  de  Bary  has  called  bacillus  geniculatus.  This  forms  zigzag-shaped 
spores,  and  shortly  after  the  bending  show  independent  niotiiiiy. 
The  smallest  are  4  to  5 /a  long,  and  0.5  to  0.(5/*  broad.  They  are  destroyed, 
according  to  de  Bar)'  and  as  I  also  frequently  had  occasion  to  observe,  by 
0.3  per  cent,  hydrochloric  acid.  It  is,  however,  evident  that  tbe  flora  of  the 
fungi  of  the  stomach  is  not  limited  to  those  mentioned.  On  the  ba^is  of  his 
investigations,  de  Bary'^"*  comes  to  the  conclusion  that  the  fcrment^itive 
activities  of  the  fungi  as  a  factor  in  the  production  of  dilatations  and  other 
gastric  disturbances  have  been  overestimated-  Miller,-'^^  in  addition  to  a 
series  of  other  facts,  has  demonstrated  the  important  truth,  that  the  fungi. 
after  enterinfj  the  stomach,  are  by  no  means  destroyed  btj  the  hydrochloric 
acid,  hut  in  part  pass  into  the  inlestme  in  a  condition  capable  of  further 
development. 

.Of  late  years,  Abelou}*,  J.  Kaufmann,  GilleFpie,  and  others  have  insti- 
tuted thorough  investigations  on  the  bacterial  flora  of  the  stomach.  Others 
have  concerned  themselves  more  with  the  study*  of  individual  forms  of 
bacteria.  On  the  whole,  the  knowledjie  o!)tained  by  these  investigations  is 
slight,  as  they  have  shown  that  the  stomach  shelters  a  great  number  of 
species  of  fungi  of  ih^  most  different  kinds,  which  is  not  strange  when  we 
consider  that  the  bacteria  are  carried  to  the  stomach  from  the  air  and 
tlie  saliva,  as  well  as  from  food  and  drink.  The  unlikelihood  of  isolating 
specific  bacteria  from  this  complex  mixture  is  apparent. 

Nevertheless;  it  appears  to  me  that  the  long,  thread-shaped,  immobile 
bacilli,  first  observed  by  myself,  and  later  accurately  described  by  Oppler.^^^ 
and  cultivated  by  Kaufmann  and  Sclilcsinger,--"*  and  which  are  found  in 
especially  large  numbers  in  gastric  carcinoma   (in  inacidity  and  stagna- 


"•de  Barr,  Arehiv  far  oxperim^ntelltj  Patliologre  imd  Thenipie,  M.  20,  P.  243. 
»  Miller,  ^c.  F.  250. 

Uppler,  I>?ut»eh<*  medininispho  Woehfiuiehrift,  1805,  No.  5. 

KaufmaDn  and  Schlesinger.  Wiener  klinische  Rundschan,  iJ^fto*  No.  15. 
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tion),  must  be  considered  as  the  lactic  acid  bacillus.  Kar  i^oxi7v^*(Fig.  33), 
We  must  agree  with  Strauss  in  necepting  a  characteristic  finding  only 
wJien  the  bacilli  fairly  overwhelm  the  field.  With  this  restriction,  tlie 
demonstration  of  the  bacilli  named  by  nie  **thread-bacillus/'  especially  as 
a  supplement  to  the  chemical  demonstration  of  lactic  acid,  is  not  without 
diagnostic  value. 

As  far  as  the  other  micro-organisms  of  the  stomach  are  concerned* 
we  have,  as  Minkowski^^*  ver\^  correctly  states,  to  consider  tlie  number 
rather  than  the  kind  of  bacteria  in  making  the  rliaguoais  of  an  abnormal 
fermentation. 


Fig.  33. — ^Yeast  Ferment  hi  the  Stomach  with  tlie  Simultaneous  Presence 
of  Thrend  Bacilli.      (Peraonul  obser^^ation.) 


Tlie  disturbances  which  dep«nd  upon  an  abnormal  aocumulation  of  bacteria 
may  be  explained,  ucourding  to  Minkowski,  in  ths  following  manner;  — 

L  Substances  may  be  formed  which  irritate  the  gastric  muoouft  membimne  and 
brin£f  on  a  catarrhal  inrtttmination. 

2.  Gases  may  b*^  forinud  in  considerable  quantitie'!».  which  occaBion  aubjectira 
aymptoma  and  increft^e  tlu*  ga»tric  insufBciency  already  preaent. 

3,  The  fermentations  may  cauae  th^  production  of  »ub«tanwB  which  eswrt  a 
toxie  efTect. 


•  See  alio  illuatration  in  Special  Part,  page  678. 
"*  Minkowski,  ifitteiluiigen  aufl  der  medicinischen  Klinik  «u  K8nig»berg  1. 
Edited  by  B.  Xaunyn,  Leipzig.  1888,  P.  166. 
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In  the  fermentation  of  albuminous  substances,  alkaline  products  may  de- 
which  cause  a  nptitmUsation  of  the  rest  of  the  secreted  h>drochloric  acid. 
5.  Ciaittric  fermentatiou  may  have  a  great  intluenee  on  tht>  function  of  the  in- 
tefttioes. 

Of  great  Bignificance  practically  and  diagnostieally  is  the  occurrence 
of  yeast  fungi  and  sarcina  veniriculi  in  the  gastric  contents. 

Yeast  and  sarcina?  may  cK-cur  in  gmall  n\i]nl»ers  in  a  variety  of  gastric 
disease?,  but  are  observed  in  great  number  only  in  excessive  staomation  of 
the  gastric  content*.     Yeast  and  sarcinse  occur  together  very  frequently. 


Fig.  34.^Miero»copk  Findings  in  Ectasia  of  the  Stomach  of  High 
De^ee,  A,  iStarch-granuIe^.  If,  MuBck^iibres.  H,  Sarcinse  in  forms  of 
Iwiles.  J^i,  Degenerated  snrcinee.  P,  Vegptnble  cells  and  vegetable  fibres* 
F,  Fttt-grlobules.  F„  Cryatals  of  fatty  acids.  H,  Yeast  fungi.  Z,  Cell 
nuclei.     li.  Bacilli   ( Ivcptothrix ) .     C\  Cocei.      (Personal  obiiervationj 


The  appearance  of  yeast  (Fig.  33)  is  very  characteristic:  the  glisten- 
ing, oval,  double-contoured  cells,  frequently  strung  together  in  rows  like 
Ix'ads,  staining  yellow  with  iodine,  are  not  difficult  to  recognise. 

The  sarcina*  (Figs.  34  and  35)  appear  in  the  gastric  contents  in  t^'o 
different  forms.  First,  in  the  common  cotton-bale  form,  whereby  the  bun- 
dles appear  sometimes  larger,  sometimes  smaller,  sometimes  glistening 
brightly,  sometimes  brownish-yellow,  which  prnbnlily  indicate  the  appear- 
ance of  the  organism*  at  different  ages.     Second,  in  the  form  of  irregular 
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groups  or  cubically  arranged  hales,  which  consist  of  smaller  individual 
organisms.  All  the^e  varieties  show  distinctly  the  cellulose-reaction* 
which  stamps  their  belonging  to  the  vegetable  kingdom.  If  sarcinae  occur 
in  large  numbers  in  the  stomach,  they  will  also  be  found  in  the  fseces.  They 
are  then  commonly  impregnated  by  bile  (Ehret). 

Up  to  a  short  time  ago  thn  cultivation  of  the  Htireiiue  of  the  stomach  was  tried 
in  vain.  Falkenhelrn"*  siicceeiled  in  culttvnting  only  the  second  speciea,  and  that 
only  in  hay  infusion.  Opplei'^"^  was  the  first  to  isolate  aeveral  forms  in  pure  culture 
and  in  various  inLniitt. 

The  cottoTi-bflile  aarciniie  ( Fi^  35.11,  oonubting  of  groups  of  Individuala  of  8,  64, 
etc.,  grow  in  bouillon,  gelatine,  potato,  agar-agar,  especially  well  in  hay-infusion  to 
which  two  p«r  cent,  of  grape-sugur  has  been  added,  at  incubator  tetn})erature.     In 


Fig.  35. — .i   iin<l  B,  Sarcinae  Culturea  from  Stomach-contenta, 


hayinfuftion  and  bouillon  it  grows  aa  a  flaky  sediment  and  a  thlvk  pellicle,  while 
the  liqitid  itself  remains  clear.  On  agar-agar,  ]X)tato,  and  gelatine  it  forros  lemon- 
yellow  colonics,  and  liquitlea  the  latter  rnpidly. 

The  stx^ond  form  (Fig.  35ijf)  shows  individuals  of  much  smaller  size;  the 
bundles  are  much  more  looswly  hound  and  do  not  appear  as  hales  of  cotton.  It  grows 
on  the  same  media,  preferably  on  agar-agar  and  on  hay-infusion  with  a  two  per  cent. 


•  We  treat  a  sample  of  the  specimen  rich  in  Barciiue  with  a  hirg«»  drop  of  the 
following  solution: — 

Chloride  zinc 

Iodide  of  potash    . . 

Iodine  ...  

Water ,  . 

and  put  on  the  cover-glass  only  after  aeveral  minutoa  have  elapsed 
appear  deep-blue,  the  hales  of  sarcinie  a  pretty  violel-red. 

"*  Falkenheim,   Archiv   fQr   experimentelle   Pathologie   und   Pharraakologie,    1S85, 

Bd.  19. 
**Uppler,  Mdnchener  medieinische  Wochcnaehrift,  IBOl,  No.  29 
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solution  of  dextrose.     The  colonies  on  the  solid  media  are  whitish-yellow,  and  gela- 
tine  it  liquified  much  more  slowly  than  by  the  first  form. 

Only  a  few,  and  by  no  means  conclusive,  InveBtigations  have  been  made 
as  reganls  the  biologic  action  of  the  sarcina?.  Ehret**''  found  that  the  sar- 
cxuas,  in  the  test-tube,  exert  a  natural  iiitiuence  on  the  production  of  hydro- 
chloric acid,  but  bring  about  no  gas-forraation.  He  blames  altered  condi- 
tions of  growth  in  the  cultivation  for  the  persistence  of  absence  of  gas- 
formation.  Also  Coyon^^*  found  in  vitro  only  slight  fermentation  on  addi- 
tion of  peptones  as  well  as  of  carbohydrates.  The  question  needs  renewed 
and  careful  investigation.  Doubtless  the  sarcinfe  play  some  part  in  gas- 
formation,  as  they  have  disappeared  when  this  stops. 

The  diagnostic  significance  of  tlie  sarcinie  was  formerly  much  over- 
rated by  Bamberger  and  others.  Tlie  presence  of  sarcinae  is  not  really  spe- 
cific of  any  disease,  and  they  are  found,  with  few  exceptions,  only  in  stag- 
nation with  presence  of  hydrocl\lnric  acid  (it  does  not  matter  whether  hypo- 
chlorhydria  or  h)^x»rchlorhydria),  but  much  more  rarely  in  stagnation  with 
achlorhydria  or  pres^ence  of  lactic  acid;  indeed  with  the  transformation  of 
itlie  one  into  the  other  form  the  sarcina^  may  disappear  within  a  few  days. 
In  case  no  stagnation  is  prei^ent.  sarcina?  are  either  entirely  absent  or  are 
formed  only  in  exceedingly  few  and  degenerated  specimens. 

Very  commonly  countless  species  of  bacteria  are  found  with  these 
micro-organisms,  in  which  cose  either  putrefactive  processes  on  the  mucous 
membrane  (for  example,  ulcerated  carcinoma)  or,  on  tlie  other  hand,  a 
stagnation  of  the  contents  in  the  wake  of  an  obstruction  may  be  present. 
It  is  evident  that  the  absence  of  the  characteristic  fungi  does  not  exclude 
a  motor  insufficiency. 

In  tlie  oesophagus  and  in  the  gastric  contents,  as  in  the  fasces,  infusoria 
and  especially  flagellates  are  often  found.  The  first  finding  w^as  made  by 
Skaller^"  in  my  policlinic,  in  the  stools  of  an  individual  with  carcinoma 
of  the  CESophagus,  in  which  tumour  in  all  likelihood  they  were  primarily 
located,  A  similar  obsenation  was  made  a  short  time  afterwards  by 
Strube"**  in  a  case  of  carcinoma  of  the  cardia.  In  both  cases  trichomonas 
forms  were  present.  In  the  stomach  itself  monads  were  foimd  by  Hensen***^ 
and  P,  Cohnheira,^"  in  part  trichomonads  and  in  part  megastome  forma. 


*"  Ehret,  Mittheilungen  aus  «len  Grfiizi^biften  der  Mediein  und  Chirurgie,  1897, 

Bd.  2, 
•"Coyon,  Compt,  rond.   soc.   biol.,  r>l,  8.  9i67-9TO,   tp(.  nach  Maly's  Jahresbcricht 

ftir  Thlercli.  1900,  H.  384. 
»SkalIer,  Berliner  klinische  W(x-henwlirift,  1H9S,  No,  25. 
■•Strube,  ibid..  No.  32. 

*"  Hen»en.  Deut.sehea  Archiv  fiir  klinische  Mediein,  1H07.  Bd.  59. 
•"^  P.  Cohnheim,  Sitzung  dea  Vereina  flir  innere  Mcdiem  of  May  12,  1902,  P.  4fi0 
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A  similar  discovery  was  made  by  Zabel*-''*  in  a  case  of  papilloma  developing 
upon  a  carcinomatous  basis;. 

According  to  Cohnheim*  the  presence  of  the  specified  flagellates  has 
a  diagnostic  significance,  as  they  are  indices  of  the  presence  of  an 
ulcerating  carcinoma  not  situated  at  the  pylorus.  They  have  notliing  to  do 
with  the  aitiology  of  the  carcinoma  of  the  stomach. 

As  in  the  fasting  etomacli,  there  occur  at  times,  also,  after  the  ingestion  of 

food,  fonimtioni*  resembling  leucin,  and  Ibat  also  whan  there  is  no  recurrence  of  bile, 
I  have  seen  these^  eapecially,  in  fttcnuHb  of  the  pylorus  and  conaectitive  ectasia  witli 
fermpnttitive  and  putrefactive  processes  in  tlie  stomacli,  and  in  one  case  I  isolated 
the  pure  leucin.  It  was  also  possible  to  obtain  tyrosin  in  moderate  quantities,  ac- 
4Jording  to  the  procedure  of  Hlashvetz  and  JIabemiann. 

In  the  alkaline  vomitna  of  a  ehlorotin  girl,  Eichhorat=**  found  crystals  of 
amnionio-niagneaium  phosphate  (coffin-lid).  I  also  have  seen  in  two  cases  of  ectasia 
the  Rjimc  forniH  of  erystalii,  and  in  two  other  cases,  as  already  mentioned,  crystals 
of  magnesium  phosphate. 


Pig.  36.— Medullary  Carcinoma  of  the  Stomach.     Particle  of  tumour 
obtained  by  expression  of  gastric  contents.      (Personal  observation.) 

Of  great  significance  is  the  finding  of  particles  of  tumours  in  the  gas- 
tric contents,  and  this  is  by  no  means  so  rare  as  was  formtTiy  believed,  and 
to  which  0.  RoBenbach'^*  first  called  attention,  I  myself  have  had  several] 
occasioDs  to  make  a  diagnosis  from  such  particles  of  tumours  (see  Fig.  36)* 
and  the  same  has  lH»en  the  ease  with  Koseidjach  and  Iteineboth."®  The 
last-named  author,  however,  emphasises  correctly  that  exulcerated  particles 


"•Zabt'I,  Arehiv  far  VerdaunngHkrankheiten,  1901,  Bd,  7.  Heft  0. 

***  Eichhorst.  Lehrbuch  der  pbysikttlif*chen  CnteTsuchungBmethoden,  A  Autl.,  Bd,  S, 

P.  222. 
•*0.  Roftcnbnch.  DentHche.H  mediciniselu'  Wnchenschrift.  18H2.  No.  33, 
«•  Reineboth,  Deutncbes  Arehiv  filr  Klin.  Mrdicin.  1807.  Bd.  58. 
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found  in  the  blood  coagula  do  not  always  afford  convincing  pictures.  It 
13  plain,  as  Lubansch'**  and  Reineboth  fittingly  stato,  that  an  early  diag- 
nosis can  scarcely  ever  be  made  on  the  basis  of  such  a  finding.  Neverthe- 
lesfty  the  finding  may  occasionally  be  of  decided  value. 

AccordiDg  to  Siuniiel  Fenwick,*^"  pieces  of  the  mucosa  were  also  found 
in  the  vomitus  in  subacute  gastritis  [and  tumour  fragments  in  sarcomaj. 

Since  I  have  paid  more  attention  to  the  microscopy  of  the  gastric 
contents,  I  frequently  had  occasion,  in  a  considerable  number  of  eases, 
to  investigate  small  pieces  of  raucous  niemlvranc  found  in  the  contents, 
and  have  thus  been  able  to  substantiate  the  clinical  diagnosis.  Very  com- 
nionlj  in  expression  of  tlic  gastric  contents^  already  remarked^  a  bleeding 
occurs,  which,  it  may  be  said  in  passing,  is  entirely  insignificant;  in  many 
of  these  cases  we  may  find,  to}jethcr  with  the  blood,  one  or  more  particles  of 
mucous  membrane  in  the  contents.  In  other  cases  there  is  no  bleeding  at 
all,  although  a  careful  examination  of  the  contents  shows  one  or  several 
fragments  of  the  mucous  memlirane.  I  never  saw  bud  results  follow  such 
casting-off  of  the  fragments  of  tlie  mucosa,  nor  did  1  observe  any  change 
whatever  in  the  condition  of  the  patient;  so  that  I  do  not  regard  such  an 
ix-currence,  which,  of  course,  shoidd  not  be  purposchf  brought  about  by  a 
rough  handling  of  the  stomach  tube,  as  imjwrtant  or,  tinder  such  circum- 
stances, as  decisive  for  the  diagnosis. 

Exfoliation  of  the  raucous  membrane  is  particularly  apt  to  occur  in 
cases  of  chronic  gastritis,  as  also  in  pronounced  superacidity  (without 
ulcx'r),  and  finally  also  in  neuroses.  I  have  thus  obtained  the  impression, 
that  many  a  mucous  membrane  may  be  decidedly*  softened  so  that  a  trivial 
injur}'  or  merely  a  simple  pressure  may  bring  about  slight  abrasions  of  the 
mucosa.  The  injuries  are  so  unimportant  and  the  pressure  so  insignificant 
that  I  cannot  get  rid  of  the  idea  that  in  a  markedly  softened  and  swollen 
mucosa,  perhaps  even  through  the  act  of  defecation,  similar  abrasions  may 
occur,  which,  of  course,  remain  latent  in  the  beginning. 

As  Einhom"'"  first  observed  and  Pariser***  recently  .confirmed,  on 
lavage  of  the  stomach  such  particles  may  be  obtained  in  individual  cases, 
and  indeed  constantly.  Einhom  and  likewise  Pariser  believe  that  this  find- 
ing should  be  referred  to  a  specific  form  of  disease,  characterised  anatom- 
ically by  the  well-knoisTi  ha^fiwrrhagic  erosions.     The  subjective  troubles 


■*  Lubarsch-Martius.  Vehev  Adiylia  gastrica,  LeipKi^  and  Wien,  1897.  pnge  161. 

■•  SftTDuel  Ft*nwirk,  The  Morljid  States  of  the  Sttnimfh  and  DuoileDum.  etc..  Lon- 
don, 1868,  P.  308.  (Cited  by  Ebstein,  Berliner  klin.  Wochenachrift,  1895, 
P.  71.) 

^Einhorn,  Medical  Record,  June  23,  IK04,  and  Diseases  of  the  Stomacb,  New 
York,  1807,  P.  234  et  «fq, 

**•  Pariser*  MedieiDisehe  Revue,  1897,  No.  1. 
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consist  of  severe  pains  after  ingeBtion  of  food,  falling  oil  in  weight,  and 
weakness.  The  gastric  contents  show  nothing  charactemtic.  According 
to  my  view,  however,  no  disease  $ui  generis  is  present,  but  a  eyraptom-com- 
plex,  tlie  conBtancy  of  whicli  must  first  be  proved  by  much  material.* 

The  diagnosiic  value  of  the  microscopic  investigation  of  the  fragments 
of  mucous  membranes  depends  on  the  control  which  may  cover  the  clinical 
observation  of  the  (?ase,  and  tiien  on  tlie  likelihood  of  making  the  diagnosis 
accessible  in  clinically  doubtful  cai^es. 


Fig,  37.— Theae  three  Hpecimenfl  show  Small  FrajEmcnta  of  the  Maoo8», 
wbich,  *Hrwjtlj  nftcr  thtj  were  obtained^  were  examined  in  phystoloirici  salt 
ftolulion  and  drawn.     (Peraonal  obeervatian  ) 


In  the  latter  sen^e  I  might  perhaps  refer  to  the  cas^  which  are  prob- 
ably the  greatest  source  of  ditTiculty  to  us,  namely,  disturbances  of  digestion 
which  simulate  the  clinical  picture  of  the  neuroses.  The  differential  diag- 
nosis between  neuroses  and  catarrh  is  made  considerably  easier  by  the 
microscopic  examination  of  a  paiiicle  of  nmcous  membrane. 

These  obse;rvation8  seem  to  give  me  a  certain  perspective  for  the  more 
precise  judgment  of  cases  with  insufficioncy  of  secretion.  The  means  hith- 
erto employed  for  distinguishing  stagnation-insufficiency  from  one  due  to 


•  Com|mre  Part  II,  pitge  470, 


M 


Fig.  38.^ — Norma]  Gastric  Mu'tn-  M^nibrane  from  a  Caw  of  Atony  of 
the  Stomach  (low-powpr  rnieroflcttpf  k  In  b  ar&  three  tubules  of  glamls  \\ith 
distinctly  visible  chief  and  parii'tal  cells    ( liigh-jwuer  microscope).      (Per- 
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organic  changes  in  the  glands  are,  as  known,  not  satisfactory  in  all  cases. 
This  gap  may  occasionally  be  filled  by  a  microscopic  examination  of  exfoli- 
"ated  particles  of  the  mucoea.  Such  a  particle  was  obtained  by  me  in  a  ta^e 
of  a  patient  ill  with  chronic  enteritis  and  catarrh  of  the  stomach,  after  the 
expression  of  a  test-breakfast,  that  had  been  constantly  free  of  HCl  for 
weeks;  this  I  examined  partly  fresh  and  partly  hardened  in  alcohol.  The 
examination  diowcd  a  trivial  interstitial  gastritis,  which  conceded  liope  of 
restitution.    In  fact,  a  few  weeks  later  an  entirely  normal  secretion  of  HCl 


Fig.  30. — Gftatritift  Inter«titiaU«.  a,  The  frpe  siirfaee  of  Uie  mucosa. 
h.  Areas  of  <]efltniction  of  glands.  (?,  Conipanitively  intact  zone,  (Per- 
801)0.1  observation.) 


appeared,  while  the  complaints  of  the  patient  (copious  diarrhoea,  pressure 
and  fulness  after  eating)  dit^appearcd.  Similarlvt  I  found,  in  other  ad- 
vanced cases,  remarkable  for  the  duration  of  years,  essentially  more  prt>- 
gresalTc  changes  in  the  mucous  membrane. 

The  three  illustrations  (Fig.  37,  n,  b,  c),  show  for  instance  pictures 
of  a  Blight  and  a  severe  interstitial  gastritis.  While  in  a  a  scarcely  essen- 
tial increase  of  the  interglandular  tissue  is  to  be  observed,  in  5  is  to  be 
seen  a  distinctly  more  advanced  increase  of  connective  tissue,  which  in  c 
approaches  actual  sclerotic  change.  The  parenchyma  of  the  glands  was 
intact  in  all  three  cases. 
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The  best  and  most  instructive  picturea  are  obtained  after  hardening 
of  the  fmginents  in  alcohol,  eniljedding  in  celloidin  or  parafline  and  stain- 
ing of  the  sections  in  hseniatoxylin  and  eosin  or  alunicarmine.  Congo 
stain  also,  which  Stintzing^"  suggested,  gives  quite  pretty  pictures. 

I  choose  from  my  spcciuicns  some  typical  cases,  which  wLQ  serve  to 
illustrate  the  value  of  these  investigations, 

A  piece  of  mucous  membrane,  from  a  case  of  atony  of  the  stomach 
(Fig,  38,  a  and  h),  with  superacidity,  with  normal  condition  of  the  mucous 
memhrane,  may  he  illustrated  for  comparison. 

The  commonest  are  cases  of  interstitial  gat^tritis  in  more  or  less  devel- 
oped degrees.     Fig.  39  shows  the  specimen  of  an  advanced  form  of  inter- 


Fig.  40. — Gastritis  with  Cioblet  CeiU.     (Low-power  microscope.) 
(Personal  observation.) 


glandular  gastritis,  in  which  the  process  has  progressed  in  some  places  to 
obliteration  of  the  glands  (h).  The  glandular  epithelial  cells  themselves 
are  all  intact  where  they  are  still  distinct  (r).  During  life  in  that  patient, 
who  was  under  my  treatment  for  several  years,  there  was  constant  absence  of 
hydrochloric  acid  and  considerable  deficiency  of  the  lab^zymogen  and 
pepsinogen. 

On  the  other  hand,  Figs.  40  and  41  show  the  picture  of  a  gastritis 
with  marked  (pathologic)  production  of  goblet  cells  (not,  as  I  formerly 
supposed,  conversion  of  the  glandular  epithelium  into  mucus). 

This  form,  recently  studied,  especially  by  A.  Schmidt,*"  P.  Cohn- 


»*'  Stintzing,  Sitzungsb^richte  der  Gesellaehaft  ftlr  Morphologie  und  Physiologic  in 

MUnchen.  1889. 
"'  A.  Schmidt,  Deutsche  mediciniaehe  Wochenschrift,  1895|  No.  19. 
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heim/**  HammerBchlag,''**  Lubarsch,^*^  H^ri,"'  is  found  in  patholo^c 
processes  of  various  kinds.  In  certain  cases  this  form  of  gastritis  is 
directly  converted  into  atropliy  of  thu  gastric  mucous  membrane.  In 
other  cases  they  are  observed  simultaneously  with  atrophy.  Such  hetero- 
topic formations  are  also  seen  in  carcinoma  of  the  stomach. 

Fig.  42  shows  a  hyperplastic  gafitritis.  At  certain  places  (c)  one  sees 
an  advanced  interglandular  conglomeration  of  cells.  This  case  also  was 
characterised  by  constant  absence  of  hydrocMoric  acid  and  ferments. 


Fig.  41.^ — Isolated  Antral  Glands  of  the  siime  case.  (Higb-power  micro- 
ficop^.)  The  goblpt  cetls,  ns  is  to  he  se^n  from  the  picture,  are  partly  filled 
with  mucuB,     (PerBOimi  obsL>rviition.  i 


In  the  next  case  (Fig.  43)  there  is  a  total  atrophy  of  the  glandular 
stratum,  while  the  antral  layer  is  in  a  state  of  marked  proliferation.  Clin- 
ically (according  to  investigations  by  P.  Cohnlieim  and  llammerschlag, 
which  1  can  confirm),  this  form  is  to  be  designated  as  a  genuine  atrophy 
of  the  mucous  membrane. 


**»  Cohnheim,  Archiv  ftlr  Verdauungskrankheit^n,  1895,  Bd.  1.  P.  274. 

♦"Httttimcr^ohlap,  ibid.,  Bd.  2,  P.  206. 

***  Martins,  Ucbcr  Achylia  gaatrica  mit  einem  anatomischen  Beitrag  von  ProL  0. 

Lubarscb,  Leipzip  and  Wien,  1807. 
^^B&Tt,  Archiv  fUr  mikroBkopisohe  Anatoinie,  1901,  Bd.  58. 
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Fig.  42. — Gastritia  Hj'perplastica.  At  b  the  hyperplaatic  glandular 
tubules*  at  c  marked  iiiteri^lnndular  infiltration,  at  a  liiKmorrhagic  infil- 
trate,    (Personal  ubBervation.) 


Tig,  43- — Gastritis  Atrophicans.  One  s&es  in  the  fipirc  scarcely  any- 
thing except  the  hypcrtrupliic  antra,  while  tlip  glandular  region  has  wasted 
away,  a  few  remnants  excepted.      (Perfeonal  ohservation.) 
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In  Fig.  44  we  have  to  do  with  an  exquisite  case  of  plithisis  mii< 
ventriciili*    The  glandular  structure  has  here  been  lost  and  is  restricted 
a  slight  remnant,  and  in  one  place  is  seen  a  large  infiltration  of  leucocytes. 


Fig.  44, — ^Atropliy  oJ  the  Gastric  Mucous  Membrane.     Phthisic  muooan. 
(Personal  observation  J. 


Fig.  46. — Oftstritis  ProHferans.     (Perdonal  observation,) 


Finally  T  mention  a  ease  of  gastritis  proliferans  (Fig.  45),  Jistia-j 
guishod  clipmically  hv  a  high  degree  of  siipcracidity.  One  sees  irregularly 
formed,  markedly  convoluted,  and  decidedly  increased  antral  spaces,  but 
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with  a  well-preserved  layer  of  glands.    On  the  left  side  of  the  illustration 
above  is  a  large  accumulation  of  red  blood-corpuscles* 

The  views  concerning  the  significance  of  these  examinations  of  frag- 
meDis  vary  considerably.  The  objection  raised  on  different  sides  (Lubarscli, 
Leuk,  and  others)  that  the  ejtamination  of  small  fragments  of  raucons 
membrane  does  not  yield  a  conclusive  picture,  is  correct,  as  Hemmeter  also 
contends.  Nevertheless,  the  fiiidings  and  the  histologic  investigation  of 
pieces  of  mucous  membrane  (and  here  I  agree  with  Hemmeter,  in  spite  of 
the  contrary  opinion  of  the  other  authors),  contribute  to  the  clearing  and 
the  confirming  of  the  diagnosis. 


Synoptic  Course  of  Ezamiuation  of  Gastric  Contentt. 

1.  Macroscopic  Examifmiion, 

1.  Appearance 

2.  Quantity        \     of  the  gastric  contents* 

3.  Odour 


!- 


4.  Possible  admixtures  (blood,  pus,  bile,  duodenal  Juice,  mucus,  saliva, 
gas  formation,  fragments  of  mucous  membrane,  particles  of  tumour  or 
mucoufi  membrane. 


2.  Chemical  Elimination. 

1.  Reaction  of  tlie  gastric  contents. 

2.  The  presence  of  free  hydrochloric  acid  or  organic  acid,  demon- 
strated by  dye-stufi  tests  (congo»  tropieoliD,  dimethyhiriiidoazobenznl). 

3.  Demonstration   of   free  hydrochloric  acid  by   the   proper   IICl   re- 
agents (phlorogluein-vanillin,  resorcin). 

4.  Tests  for  lactic  acid  hy  means  of  Uffelmann^s  reagent. 

5-  In  doubtful  cases,  extraction  of  the  filtrate  by  shaking  up   with 
ether,  and  a  second  test  by  the  named  reagents  for  detection  of  acetaldchyde. 

6.  When  butyric  or  acetic  acid  is  thought  to  be  present,  test  for  these 
after  shaking  up  with  ether. 

7.  Estimation  of  the  total  acidity  by  means  of  decinormal  lye. 
8*  Estimation  of  (he  total  hydrochloric  acid. 

9.  Estimation  of  the  free  hydrochloric  acid,  according  to  Mintz,  or 
Momer-Bnas,  or  Topfer. 

10.  Investigation  for  enzymes  and  zymogens  (pepsinogen  and  pepsine, 
lab-2>*mogen  and  lab-ferment). 

11.  Test  for  the  digestion  of  albumen. 
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12.  Test  for  the  digestion  of  carbohydrates. 

13.  Test  for  mucus,  saliva,  blood,  bile,  duodenal  juice,  etc. 

14.  Test  for  occult  gastric  haemorrhage. 

3.  Microscopic  Examination, 

1.  Condition  of  chyme  (starch,  meat,  fat). 

2.  Abnormal  constituents — fragments  of  mucous  membrane  (particles 
of  tumours),  epithelium,  red  blood-corpuscles,  leucocytes,  pus,  Jaworski's 
spiral  cells,  crystals,  sarcinae  and  yeast,  sprout-  and  mould-fungi,  bacteria, 
protozoa;  and  that  (a)  in  the  contents  of  the  fasting  stomach,  and  (6)  in 
the  contents  after  a  test-breakfast. 


I 


I 
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Diagnostic  Significance  of  the  Examination  of  the  Urine 


Our  knowledge  concerning  the  condition  of  the  urine  in  stomach  dis- 
j,  we  regret  to  say,  scanty,  and  almost  exclusively  casuistic.  A  proper 
Hfinlotic  significance  has  not  n?^  yet  been  at^cribed  to  the  exaniioation  of  urine, 
but  there  exist,  nevertheless,  some  noteworthy  building  stones,  which  might 
perhaps,  in  the  future,  be  used  successfully  for  diagnosis.  We  will  set  forth 
in  the  following  tiie  important  deviations  in  the  urine  in  gastric  diseases. 
The  following  come  imder  consideration : 

The  amouDt,  the  reaction,  the  specific  gravity,  the  condition  of  the 
chloridcij,  the  phosphates,  the  combinations  of  sulphur,  the  amount  of  nitro- 
gen, the  amount  nf  peptic  ferments,  and  finally  the  presence  of  abnormal 
coDstituents  (albumen,  popt<>ne,  acetone,  diacetic  acid,  and  the  indigo 
derivatives), 

1.  The  Quantity  of  Urine,— An  increase  of  tlie  quantity  of  urine  does 
not  occur  in  stotnach  diseases,  but  tliere  may  be  a  decrease,  and  this  begins 
as  soon  as  the  motor  power  of  the  stomach  is  materially  restricted.  In  the 
amount  of  urine  excreted  in  twenty-four  hours  we  have  a  good  measure  of 
the  magnitude  of  this  disturbance.  If,  for  instance,  the  amount  of  urine 
in  twenty-four  hours  reaches  only  300  to  500  grammes,  when  the  liquid  ivS 
taken  up  freely,  we  can  assume  a  severe  degree  of  motor  dit^turbance;  when 
there  is  a  diuresis  of  500  to  900  grammes,  a  disturbance  of  medium  degree, 
and  over  900  grammes,  a  sliglit  one.  I  observed  normal  amount  of  urine 
twice  in  carcinomatous  stenosis  of  the  pylorus  in  spite  of  a  high  degree  of 
motor  insufficiency.  In  both  cases  diabetes  had  fonuerly  been  present, 
eo  that  actually  a  polyuria  had  remained.  Signs  of  contraction  of  the 
kidney  were  not  present. 

2.  The  Reaction. — Already  under  normal  conditions,  as  Bence  Jones* 
first  discovered  in  the  year  lfil9,  there  is  an  alteration  of  the  reaction  of 
the  urine  of  such  a  nature  that  after  the  meal  it  becomes  at  first  less 
acid,  then  neutral,  and  finally  (three  hours  after  breakfast,  five  to  six  hours 
after  a  full  dinner)  alkaline.  Gradually  the  urine  becomes  acid  again. 
Bence  Jones  himself  already  ascribed  these  variations  to  acid  excretion  from 
the  blood  and  acid  produetion  in  the  stomach.     These  investigations,  con- 


>  Bence  Jones,  Philosophic  Transactions,  1819,  P,  235. 
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firmed  by  Robert,*  Owen  Rees,  Quincke,"  Maly,*  and  Stein*  were  tlien  broad- 
ened by  Gorges."  Gorges  came  to  the  following  results:  the  urine  suffers 
a  continual  Jose  of  acid  after  each  meal  of  mixed  diet,  so  that  it  reacts  alka- 
line after  two  hours,  in  three  to  five  hours  the  alkalescence  increases  and 
then  again  it  turns  acid.  With  purely  animal  diet  the  loss  of  acid  is  le^s 
than  with  mixed  diet,  and  with  strictly  vegetalde  diet  loss  of  acid  is  like- 
wise  to  be  observed,  but  the  urine  does  not  turn  alkaline* 

The  amount  of  acid  is  greatest  in  the  morning  urine.  T!ie  acid  reaction 
of  the  urine  is  increased  by  the  introduction  of  HCl  into  the  stomach,  and 
the  alkalescence  of  the  urine  can  be  thus  prevented.  A  contrary  action  fol- 
lows the  ingestion  of  the  alkaline  carbonates. 

Quincke'  first  pointed  to  the  alkalescence  of  the  urine  as  caused  by  the 
loss  of  acid  in  the  stomach  through  vomiting,  lavage,  etc.  When  the  gastric 
contents  do  not  contain  secreted  hyrlrochloric  acid,  but  only  organic  acids, 
the  urine  natnrally  remains  acid,  so  that  the  detection  of  the  reaction  of 
the  urine  after  lavage  of  the  stomach  or  vomiting  may,  ujider  certain  cir- 
cumstanct^,  scr\'e  as  diagnostic  and  fjrognostic  indices. 

Sticker  and  Hiibner**  have  tried  to  establish  the  relations  between  secre- 
tion of  the  gastric  juice  and  the  reaction  of  the  urine.  xAs  a  valuable  and 
interesting  result  of  the  experiments  of  these  investigators  must  he  empha- 
sised the  fact  that  the  decreme  of  add  in  ike  nrine  does  not  occur  (or  that 
on  the  contrary,  the  acid  reaction  is  enhanced)  when,  with  the  ingestion  of 
food  into  thi'  stomach,  no  appreeiabh  cofleciion  of  kijdrorhloric  add  goes 
on  in  the  stomach,  Ringstedt*  tested  and  confirmed  the  statements  of 
Sticker  and  Hiibner  by  exhaustive  etudies  of  tlie  acidity  of  the  urine  under 
different  experimental   condittons. 

Frora  the  foregoing  investigations  of  the  urine  the  following  con* 
elusions  for  the  diagnosis  of  stomach  diseases  could  he  derived : — 

(a)  Alkalescence  of  tlie  urine  after  washing-out  of  the  stomach  or  vom- 
iting speaks  for  hyperchlorhydria  or  gastrochylorrho^a.  No  change  in  reac- 
tion speaks  for  the  formation  of  organic  acids. 

(b)  Non-occurrence  of  the  physiologic  variations  of  the  reaction  of  tlie 


^  Robert,   A  Practical  Treatise  on  Urinary  and  Renal  Diseasesj  second  edition, 

1872,  P.  48. 
»  Quint'ke,  CorreapomleiiEblalt  fllr  Schweiiser  Aerzte,  1^74. 
<Muly,  LJebig^s  Annalen,  1874,  Bd.  173,  P.  227. 
■  Stein,  Deutachea  Archiv  fttr  klin.  Medicin,  1876,  Bd.  18,  P,  207* 
■Gorges,  Archiv  fUr  experiment.  Pathol,,  1870,  Bd.  11,  P.  156. 
'  Quincke.  Lc,  and  Zeiti*chrift  ftir  kliii.  Med.,  1884,  Bd.  7,  Supplementheft,  P.  25. 
•  Sticker  and  Htibner,  Zeitschrift  fflr  klin,  Mediein,  1887,  Dd.  12,  P.  111. 
»  O.  T.  Ringstedt,  Stiidier  ofver  aeiditjlten  i  niennlskons  urin  under  fysiologiskA 

oeh  patologiska  forlmllanden.  Hygiea,  Bd.  15;  reference  in  Maly'ti  Jahresb.  f- 

Thierch.,  Bd.  20,  P.  im. 


DIAGNOSTIC  SIGNIFICANCE  OF  EXAMINATION  OF  URINE, 


255 


I 

I 

I 
I 


urine,  or  increase  of  the  acidity  of  the  urine  some  time  after  the  ingeation 
of  the  principal  meal,  speaks  for  deficiency  or  absence  of  HCl  secretion  in 
the  stomach. 

E.  Friedbergwr'"  hu«  stuiMod  the  behaviour  of  the  aciditj  of  the  urine  in  ex- 
elusive  r€cUiI  fettling,  iind  fouod  that  when  the  food  U  given  thus  an  LncreaAcd  cx- 
crrtion  of  ocid  appeurn  in  the  urine.  While  diminution  of  the  acidity  in  the  urine 
after  the  ordinary  feeding  is  to  be  considered  a-*  a  measure  for  computinif  the 
acidity  of  tbi*  Htoiuaeli,  the  increase!  of  the  acidity  in  the  urine  after  rectal  feeding 
yields  a  mea«ure  for  the  intestinal  digestion. 

Under  pathologic  conditions  alkaline  urine  occurs  in  severe  motor  dis- 
turbances of  the  stomach,  especially  in  benign  Rtenosis  of  the  pylorus. 

3.  The  Specific  Gravity.— I'hh  may  naturally  be  raised  under  certain 
condition^  as  in  scanty  diuresis,  as  most  commonly  observed  in  dilatation 
of  the  stomach.    Othem'ise  the  specific  gravity  lias  no  diagnostic  significance. 

4.  The  Chlorides, — Jaworski  and  Gluzinsky"  first  demonstrated  that  in 
snperacidily  the  chlorides  present  in  the  urine  are  extraordinarily  decreased. 
Furthermore,  M.  RosentliaP^  observ^ed  considerable  diminution  of  chlorides 
frequently  associated  with  carilialgia  and  vomitu^,  in  iorma  of  superacidity 
due  to  mental  overexertion,  strong  emotion,  or  migraine. 

Especially  was  this  so  in  cases  with  long-continued  or  obstinate  vomit- 
ing, where  even  slight  amounts  of  food  vv^re  scarcely  tolerated  by  the  stom- 
ach. Also  Sticker"  and  likewise  Gluzinsky'*  have  given  their  attention  to 
this  question,  and  agree  in  the  fact  that  there  is  a  diminution  of  the 
chlorides  in  the  urine  when  there  is  a  supersecrotion  of  HCL  Moreover, 
tlie  diminution  of  chlorides  in  the  uritie  may  be  the  sequel  of  dimin- 
ished  absorption  from  the  gastro-enteric  tract  {carcinomatous  stenosis 
of  the  pylorus).  Stroh/*  as  a  result  of  his  investigations  upon  the  elimina- 
tion of  chlorine  in  stomach  diseases,  came  to  the  conclusion  that  the  same 
h  entirely  normal  in  ulcus  ventriculi  without  complications,  and  in  nervous 
dyspepsia  and  superacidity,  also  in  chlorosis,  etc.  Increase  of  the  chlorine 
eliiriination  was  never  found,  but,  on  the  contrary,  decrease  is  regularly 
found  in  chronic  supersecretion  and  ectasia  of  iht  siomaeh.  Robin*"  like- 
wise found  noticeable  diminution  of  the  excretion  of  the  chlorine  in  hypo 


'^  E.    Friedberger.  D«ut»ches  Archiv   fUr  kliniBche  Mediein,   1890,   Bd.  65.  Heft    5 

and  6. 
^  Jaworski  and  Gluzinsky.  Sitzungsprotoooll  <Wr  poln,  Natnrforscher   und  Aerzte 

vom  2  June,  1^89;  eited  in  Ripg»?I,  Miigenkrankheiten,  Th.  I.  P,  46. 
"  RosonthHl,  Berh'm»r  kljn.  UuchenHrhrift.  1SS7.  No.  28. 
«*  O.  Sticker,  Berlin.-r  klin.  Wo<?henschriftp  1887,  No.  41. 
»•  Gludnsky,  ibid.,  No.  52. 
»*  Stroh,  Inaug.  Dias..  CiesHen,  1888. 
*♦  Robin,  in  G.  Lyon,  L'analyse  dn  sue  gastriqiie.  P.  80. 
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fhlorhydria,aithougb  it  may  occasionally  be  increased.  BouvDret*^  takes  the 
view  that  the  elimination  of  chlorine  in  supersecretion  depends  on  various 
circumstances,  for  example,  the  kind  of  food  or  the  occurrence  of  vomiting, 
on  account  of  whicli  the  chloride  elimination  can  possess  no  proper  signifi- 
cance. On  the  other  hand,  in  cases  of  supersecretion  the  fi^re  which  repre- 
sents the  proportion  of  chlorides  to  urea  is  t^aid  to  he  greater  than  under 
normal  circumstances.  In  cases  with  deficieuey  of  IlCl,  iiowever,  as,  for 
example,  in  cases  of  carcinoma,  the  proportion  of  the  chlorides  to  urea  is 
smaller  than  under  nonual  circumstances.  A  considerable  diminution  of  the 
value  of  cldnrine  has  Ijcen  observed  in  patients  with  carcinoma.  Thus  Fr. 
Miiller"'  found  diminution  of  the  chlorides  in  all  cases  of  carcinoma  tliat  he 
had  an  opportunity  to  investigate.  This  diminution  of  the  chlorine  excre- 
tion is,  however,  no  specific  sign  of  carcinoma,  according  to  the  investiga- 
tions of  V.  Koordeu  and  Giirtig/**  as  well  as  of  Laudenheimer  ;^"  when  re- 
tention of  chlorides  occurs  in  the  body  it  depends  on  other  circumstances* 
especially  on  retention  of  water  (cedema,  ascites,  etc.). 

5.  The  Phosphates,— AecoTiMng  to  Gubler  and  liobin/*  the  amount 
of  phosphates  (normally  1.8  to  3  grammes)  is  very  mucli  incrca.sed  in  hypo- 
chlorhydria,  in  a  case  of  Cublor's  up  to  13  grammes  in  tiie  twcnt>'-four 
liours*  urine.  According  to  Robia,  the  increase  in  the  phosphates  is  more 
constant  than  t!ie  diminution  of  the  cidorides. 

Further,  Fr.  Hiiller**  found  in  cases  of  carcinoma  increase  of  the 
phospliates  in  those  cases  in  which  the  food  ingested  was  small,  and  it 
seemed  independent  from  the  process  itself. 

6.  The  Sulphuric  Acids. — As  is  known^  we  distinguish  between  the  sul- 
phuric acid  derived  from  the  albuminous  bodies— wlueh  we  know  as  pre- 
formed sulphuric  acid — and  the  wnjugat^*  sulphuric  acids  (ether-sulphuric 
acid)  which  are  derived  from  the  combination  of  sulphuric  acid  with  the 
products  developed  by  intestinal  putrefaction.  The  total  amount  of  the  pre- 
formed and  the  ether-sulphuric  acids  reaches  1.3  to  3.1  grammes  a  day 
(average,  3,0  to  2,5  grammes),  of  which,  according  to  van  den  Velden,  the 
etlier-sulphurie  acids  amount  to  about  0.09  to  0.6  gramme  (average,  n.27 
gramme),  so  that  the  relation  of  the  conjugate  to  the  preformed  sulphuric 
nelds  may  be  considered  about  1  :  10.  According  to  Banmann  and  Herter* 
however,  this  relation  varies  widely,  so  that  it  may  fluctuate  between  4,2 
and  37.0. 


"  Bouveret,  Rev,  de  mfd.,  1891,  No.  7. 

i»Fr.  MiOter,  ZeiUohrift  fflr  klin.  Meaicin,  1880,  Bd.  16,  P.  406. 

"Gilrtig,  rtiaug.-Difls.,  Berlin,  181*0. 

•^Laudeolieimer.  Zeitsclirift  fdr  klin.  Medicin,  18t>2,  Bd.  21,  P.  573, 

"  Robm*  ic,  P.  H9. 

«Fr.  Mtiller,  Zeitachrift  fOr  kliniaclie  Medicin,  1889,  Bd.  16,  P.  537. 
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Of  patiiologic  gignificajice  solely  is  an  excessive  excretion  of  the  cthef' 
mdphuric  acids  (F.  Hiiller/'  Ka;?t,-*  Salkowski,^'  v.  Noorden^').  Accord- 
ing to  the  latter.  0,25  gramme  of  conjugate  sclphoric  acid  may  serve  as  an 
average  limit  in  healthy  pei-sons.  ' 

Kast^'  and  Wasbutski-'*  found,  independently  of  each  other,  that  in  the 

nee  of  hydrochloric  acid  the  conjugate  sulphuric  acids  increase  consid- 
erahly.  Biernacki^'*  arrived  at  the  j^ame  result  in  experiments  on  human 
beingT;*,  and  Zienike^^  by  experimenting  on  dogs,  the  gastric  juice  of  which 
had  lost  its  usual  action  by  the  administration  of  meat  deprived  of  chlorine. 
T.  Noorden,**  on  the  contrary,  showed  that  in  simple  inacidity  without  other 
complications  the  ether-sulphuric  acids  lie  within  the  limits  of  the  normal 
condition,  and  P*  found  the  same  in  a  case  of  ntenosig  of  the  duodenum  with 
permanent  absence  of  hydrochloric  acid. 

G,  Hoppe-Seyler^^  also  tcOs  of  the  fact  tliat  in  gastric  diseases,  when 
fermentative  products  accumulate  in  great  quantities,  there  ia  not  always 
an  increased  excretion  of  ether-sulphuric  acids.  On  the  other  hand,  as  the 
excellent  experiments  of  B.  Mester^*  have  sliowii,  there  may  be  an  increase 
of  the  ethereal  sulphates  in  the  urine  as  s^oon  as  putrid  substances  are  put 
into  the  stomach,  free  of  acid.  On  the  contrary,  according  to  Mester'e 
investigations,  there  is  no  increase  in  ethereal  sulphates  when  the  stomach 
contains  hydrochloric  acid. 

■  On  the  whole,  however,  at  the  present  time»  the  excretion  of  the  ether- 
^^■blphuric  acids  cannot  be  regarded  any  longer  as  a  measure  for  estimating 
H^astro-enteric  putrefaction,  as  they  constitute  only  a  part  of  the  total 
I      aromatic  combination. 

I  7.  The  condition  of  niirogen  in  the  urine  in  stomach  diseases  is  not 

■  without  significance  in  a  diagnostic,  prognostic,  and  therapeutic  respect. 
As  regards  diagnosis,  there  are  the  former  investigations  of  Rommelaire®* 


Fr.  Miillpr.  ZoitHchrift  fflr  klinische  Medicin,  1887,  BcL  12,  P.  63, 

Kast  and  Baaa,  MUnchener  inedifinisclie  WcR'henftfbrift,  188,  P.  65. 

Sttlkowskn  Zeitschrift  ffir  pliysiolojrifH'tiR  niomit%   1888,  Bd.   12,  P.  223. 

r.  Noorden,  Zeitschrift  filr  klin.  Mediein,  1800,  Bd.  17,  P.  528  and  520. 

Kmit,  Festaclirift  xur  Eroffnung  des  ullgerneinen  Krankenliausea  zu  Hamburg- 

Eppendorff,  1880. 

Wasbutdki,  Archiv  f.  pxpt-rim.  Pathol,  n.  Phrtrmak,  1890,  Bd.  26,  P.  133, 

Bicrnacki,  Centralblatt  fUr  die  mcd.  Wissen&uhaft,  1890,  No.  49  and  60, 

E.  Ziemke.  Inaug.-Disa..  Halle,  1893. 

V.  Noorden,  he. 

BoajB»  Deutache  medJclni»cbe  VVorbenschrift.  1891»  No.  28. 

G.  Hoppe-»Seyler,  Zeitschr.  f.  phy&i*^(.  Cb^niie,  1888»  Bd.  12,  P.  1*32. 

B.  Meflti^r,  Zeitachrift  f.  klin,  M<>dicin,  1804,  Bd.  24.  Heft  5  and  6,  P.  440. 

' Rommplairo,  Joumal  de  mM.,  de  chir.  et  de  pbarmac.  de  Brnxelles,  1883,  1884, 

1886.  1886. 
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and  later  tJiosc  of  Tliiriar,^''  KirmissoD/^  and  many  others,  which  8howed 
^at  in  patients  afflicted  with  carciooma  in  general  and  those  with  carcin- 
la  of  the  stomach  in  particular,  the  amonnt  of  N  is  cons^iderably  reduced. 
This  behaviour  was  said  to  be  of  significance  diagnostically,  as  distingyish- 
ing  carcinoma  of  the  stomadi  from  other  benign  proccst^es.  Dujardin- 
Beaumetz"*  also  foond  the  amount  of  N  reduced  to  7  to  14  grammes  (nor- 
mally^ 30  to  40  grammes),  while  iu  ulcerative  gastritis  it  was  20  to  26 
grammes,  and  in  ulcus  rentriculi  20  grammes.  The  credit  of  having  solved 
this  question  belongs  witJiout  doubt  to  Fr.  Miiller*"  aod  G.  Klemperer," 
who  were  the  first  to  pursue  its  study  rigidly  ani  a&siduoiisly.  They  found 
an  increased  excretion  of  N  characteristic  of  carcinoma ,  which  in  many 
cases  is  mdepcndent  of  the  ingestion  of  food  and  is  indicative  of  a  waste 
of  the  tissue  albumea.  Even  a  generous  diet  may  in  this  case  not  attain  to 
the  level  of  N  equilibrium. 

In  cases  other  than  carcinoma,  Kolisch**  found  in  a  patient  with  severe 
gastric  haemorrhages  an  amount  of  nitrogen  of  19  to  20  grammes,  which 
is  thrice  the  ordinary  hunger-value.  Koliseh  attributes  the  large  amount 
of  N  elimination  to  a  pathologic  decomposition  of  albumen,  Neusser** 
also  found  40  grammes  of  N  in  the  urine  in  a  eose  of  nicer. 

8.  Peptic  F(Tmrw/s.— Briicke*^  first  called  attention  to  a  pepsine-like 
body  in  the  urine.  This  observation  was  confirmed  by  a  great  number  of 
other  investigators  (Griitzner,  Sahli,  Leo,  Gehrig,  Stadelmann,  Patella). 
Trypsin  also,  according  to  the  investigations  of  Sahli  and  Gehrig,  is  said  to 
be  found  in  the  urine,  which  statement,  however,  has  been  refuted  by  Leo, 
Stadehnann,  and  Griitzner.  Griitzner**  does  not  go  so  far  as  to  deny  entirely 
the  occurrence  of  trypsin.  He  believes  that  in  examinations  of  small 
amounts  of  fresh  urine  trypsin  may  be  found  in  traces,  and  that  in  various 
affections  of  the  pancreas  which  may  cause  retention  of  the  pancreatic  juice, 
larger  amounts  of  trypsin  may  be  demonstrated.    Further,  lab-ferment  has 


*«Thiriar,  Congr&a  fran^ais  de  ohirurgie,  1885;  Semaine  m^ieale  de  Paris,  1885, 

No.  17. 
*T  KJrmia&on,  ihid. 
»DujiirJin  BeiUiinetz.  Gazette  dea  hOpitnux,  1S84,  P.  176;  Gazette  hebdoraudaire, 

1884.  No.  3L 
»  Fr.  Mmier,  ^ieitschrift  ftir  kliniache  Medlcin,   1889,  Bd.  16,  P.  40S;   there,  also, 

other  literature. 
^^(t.  Kleniperer,  BorliTirr  klinipche  Woplieiisidirift,  IHSft,  No.  40. 
♦'  Koliseh.  Wiener  klinisch**  \V(K'hon?srtirift,  1807,  No.  26. 
♦'Neuaser,  quot^'d  hv  F.  Blumetithiil,  Pathologie  du8  Hams  am  KraTikeiit>ett,  1903, 

P   410. 
*9Briieke,  Sitzinigst>erichte  der  kiiis.  Akad.  d.  W.,  1881.  Bd.  44,  P.  018. 
**P.  Grtitznen  Deutsche  inedieinisehe  WoL-iienaehrift,  1891,  No.  1. 
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bwn  found  in  the  urine,  first  by  Holovtschiner"  and  then  by  Hoffmann*"  and    f! 
by  myself,*^     Furthermore,  Griitzner,  Gehrig.  Holovtschiner  (/.c),  Breu- 
sing/*  V.  Jaksch,*'  Leo,"***  and  B.  Kosenberg  "  have  found  also  a  ferment    _ 
with  a  diastatic  action  in  the  urine.  I 

The  diagnostic  significance  of  pcpsine  seems  to  be  xevy  slight.  Accord- 
ing to  the  investigations  of  Stadelmann/^  pepsine  is  not  absent  even  in  the 
aeverest  febrile  eases,  but,  on  the  contrary,  ia  even  increased;  likewise  in 
diabetes.  Also  Leo,  who  originally  was  inclined  to  assign  a  diagnostic  role 
to  the  absence  uf  pepsine,  came  on  the  basis  of  further  experiments^  to  the 
conclusion  that  diminution  of  pepsine  occurs  also  otherwise  without  any 
special  cause. 

Likewise  experiments  (not  published)  made  in  my  laboratory  by  E<lgar 
Wans  have  shown  that  there  is  no  regidarity  in  the  excretion  of  pepsine, 
which  would  be  of  any  diagnostic  value.  Thus,  lie  found  in  severe  cases  of 
catarrh  of  the  stomach,  in  which  the  contents  showed  neither  pepsine  nor 
pepsinogen,  peptic  capability  of  the  urine,  while  in  other  cases  it  sometimes 
failed  to  appear  when  the  secretion  of  the  gastric  mucous  membrane  was 
well  preserved  or  increased. 

Bendersky^*  also  came  to  the  ver\^  same  results,  and  Brunner'^  alone 
is  of  the  opinion,  based  on  pa<t-raortem  examination,  that  pepsine  is  sup- 
posed to  be  always  abtaent  in  gastric  cancer ;  likewise,  according  to  E.  Fried- 
berger,*'  the  deficiency  of  pepsine  in  the  urino  in  cases  of  diminiehed  secre- 
tion of  juice  is  so  decidedly  pronounced  that  it  may  be  regarded  as  of  diag- 
nostic significance. 

According  to  my  examinations  there  is  neither  any  diagnostic  signifi- 
cance to  be  attached  to  the  kb'ferment,  as  it  also  may  be  present  or  absent 
in  pathologic  cases  independently  of  the  condition  of  the  secretion  of  the 
gastric  juice.  Also  many  variations  and  quantit4itive  discrepancies  as  to 
the  amount  of  ferment  occur  in  one  and  the  same  individual,  as  I  have  fre- 
quently observed. 

No  investigations  have  as  yet  been  made  concerning  the  possible  diag- 

**  Holovtschiner.  VirchoVs  Arcbiv.  1880,  Bd.  104. 

•*  Hoffmann,  PUnger's  Archiv.  1887,  Bd.  41.  P.  MS. 

«Bon«,  ZeitHohrift  fiir  klinischo  Motlicin,  1888,  Bd.  14.  P.  264. 

«Breimng.  Virchow's  Ardiiv,  1887,  Bd.  107,  P.  186. 

•v.   Jak»t"h,    Kliniaclie   Diaj^astik   innerer    Krankliciten,    1901,   5.   Auflage.      See 

Hmre  the  rest  of  the  literature, 
•*  Leo,  Verhandhingon  d€s  Kongjesses  f(!r  Jnnere  Medicin.  1888. 
w  Roaenberg,  Inatig.'Disa.,  TUbingt^n,  18t)0. 

•■  Stadelmunn.  Zoitsrhrift  ftlr  Bioln^e,  1887.  Bd.  24:   1888,  Bd,  26, 
•J.  Bcndersky,  Virchow'a  Ardiiv,  1890.  Bd.  121,  Heft  3. 
**W.  Bruniier.  Oaz.  lekarska,  1800,  No.  21. 
**E.  Friedberger,  l.o. 
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DOfftic  significance  of  the  diaHaiic  ferment,  Leo  (Le.)  could  not  establish 
a  constant  decrease  of  the  same  under  pathologic  conditions.  In  a  number 
of  diabetic&,  however,  there  was  sliown  marked  increase  of  the  diastatic 
ferment  in  the  urine. 

Bendersky  likewise  noted  the  same  phenomenon  in  two  diabetics,  and  he 
mentions  that  also  in  diabetes  insipidus  he  found  occasionallv  more  diastatic 
ferment  than  under  nominl  conditions. 

9,  Ahrwrwal  urinary  irKjredients  are  ven'  common  in  chronic  affec- 
tions of  the  stomach,  esiKx.ially  those  of  a  irrave  nature.  Among  them  are 
albumen,  peptone  (album&se),  aceione4ike  siihsianceSt  indigo  derivatives, 
and  voluiile  fatty  acids. 

(a)  Albuminuna,  apart  from  complications  of  kidney  and  stomach 
diseases^  occurs  in  gastric  diseases,  partly  transitorily,  and  partly  constantly 
•to  a  slighter  extent.  According  to  v,  Xoorden"  albuminuria  is  found  to  a 
0Ome^'hat  larger  degree  after  the  occurrence  of  spasms  of  the  stomach,  and 
especially  after  severe  gastric  hsemorrhages.  Fr.  Miiller  calls  attention  to 
the  frequency  of  albuminuria  in  carcinoma  of  the  stomach,  occurring,  as 
it  does,  although  perhaps  only  transitoiily,  in  35  to  72  per  cent,  of  all 
cases  of  carcinoma  of  the  different  organs. 

According  to  my  observations  coneeniing  cancers  of  the  oBsoph 
stomach,   intestine,   and   liver,   more  than  traces  of  albumen   were  deci 
edly  the  exception. 

(h)  AWinuosnria*  is  found  in  a  great  number  of  acute  and  chronic 
diseases,  and,  aci-ording  to  Fischel.  it  is  a  regular  occurrence  in  the  puer- 
perium.  We  may  distinguish  a  hsematogenic  albumosuria  (scurvy,  v. 
Jaksch),  a  pyogenic  (suppurative  processes  in  the  body,  Hofmeister,  Maix- 
ner,  v.  Jaksch),  enterogenic  (Maixner,  Pacanowski),  and  hepatogenic 
(Pacanowski,  Alison),  and  finally  a  necrogenic,  tliat  was  observed  by  A. 
KottnJtz,  in  the  puerperium,  following  the  death  and  maceration  of  the 
feet  us. 

The  enterogenic  albumosuria,  first  described   by  Maixner,*"^  then  by 
^acanowski,*''  and  of  late  years  by  Kobitschek'^''  and  Chvostek  and  Stro- 
iayr.®°  is  of  special  interest  for  us.     The  first-named  autlior  found  a  regu- 
lar albumosuria  in  ulcerative  processes  of  the  gastro-enteric  tract,  which  he 


agotf^J 

lecid^^l 


•  Here  wb  ilo  not  nxeaji  genuine  peptone,  as  fltipulnt<?d  by  Kflhnt\  but  ffeptono 
in  ita  former  senw;  r£>c*>ntly,  thfrefore,  peptomirm  bns  been  more  correctly  desig- 
nated aa  iitbuniOHuria. 

**v.  Noorden,  Lehrbueh  der  Pathologie  dea  Stoffwecbsela,  Berlin,  1893. 

"Mttixner,  Zeitsrbnft  ff!r  klinisidip  MediVin,  1H«4.  Bd.  H,  P.  534. 

*"  Paennowski.  Zeit-whrift  ffjr  klini-^r-br*  Mt^dk-in,  1SS5,  Bd.  ft.  P.  428. 

»  RobitJ^fbek.  Zeitschrift  fdr  klinisc-be  Medicin.  1804.  Bd.  24.  Heft  5  and  6,  P.  33(1. 

•'C'hvostek  and  Stroraayr,  Wit^ner  klin.  Wmrhenaehrift,  1S06.  K  47. 
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to  the  direct  absorption  of  albumoses  through  the  decomposing 
tumour  (and  not  in  the  normal  way),  Paconowski,  who,  on  the  whole,  could 
suUstantiate  the  statements  of  JIaixner,  considers  the  destruction  of  the 
tissue  Bs  the  cause  of  the  albumosuria,  which  view  ajipears  to  be  correct. 

This  author  also  found  albumosuria  in  severe  diseases  of  the  liver  (car- 
etaoma,  acute  atrophy,  phosphorus  |x>isoning).  Robitsc-hek  found  albumo- 
suria only  twice  in  seven  cases  of  carcinoma  of  the  stomach,  and  also  in  one 
case  of  carcinoma  of  the  rectum  and  in  one  case  of  ulcus  ventriculi. 
V.  Aldor**  found  albumosuria  in  four  cases  of  carcinoma  of  the  stomach  and 
in  one  case  of  cancer  of  the  peritoneum.  Alison"-  ha^?  also  reported  the 
occurrence  of  albumoscs  in  the  urine  after  cholelitliiasis.  Chvostek  and 
Stromayr,  finally,  found  alimentary  albumo^urja  in  ca^es  of  tuberculosis  of 
tJie  intestine  with  ulcerative  destruction  of  the  intestinal  mucous  membrane. 
Reports  of  frequent  occurrence  of  albumosuria,  which  are  often  found  in 
ttie  literature,  must  be  acce])ted  cautiously,*  as  the  precautions  necessary 
for  the  demonstration  of  albumotics  (especially  nustaking  it  for  urobilin) 
are  not  always  observed,  v.  Aldor  is  inclined  to  regard  albumosuria  in  car- 
cinoma as  an  anomaly  of  metabolism.  At  the  present  time,  a  diagnostic 
sifTuificance  cannot  be  assigned  to  ulbmnosuria. 

(r)  Acetone  and  Diacetsc  Acid  in  the  f'^nne.— Already  Fetters  and 
luiulich  called  attention  to  the  connection  between  gastric  disturbances  and 
■cetonuria.  This  observation  has  been  placed  on  a  firm  foundation  through 
the  demonstration  of  acetone  in  the  gastric  contents  and  the  ficces,  as 
shown  by  v.  Jaksch.®*  Litten*'*  was  the  first  to  describe  a  characteristic  dys- 
peptic symptom-complex  (coma  dyspepticnm),  distinguished,  after  pro- 
dromal symptomss  of  several  days'  duration,  by  acute  gastric  disturbances 
(nausea,  eructation,  flatulency,  anorexia,  vomiting,  constipation  or  diar- 
rhcea,  and  by  characteristic  nerYOuj»  troubles  (frontal  headache,  sleepless- 
nesBy  depression,  restlt:^sness,  etc.).  At  the  same  time  we  may  observe  a 
peculiar  aromatic  t>dour  of  the  exhaled  air,  with  the  appearance  of  the  well- 
knowTi  Burgundy-red  colouration  of  the  urine  with  iron  chloride  (diacetic 
acid).  In  a  series  of  very  careful  investigations  made  especially  in  regard 
to  the  occurrence  of  acetouuria  in  digestive  disturbances,  Lorenz*^^  found 
acetonnria  and  diaceturia  in  a  great  variety  of  primary  and  secondary, 


•Thiit  ttlbumoHiiria  in  earoinoma  of  tiie  Btomaoh  is  not  a  common  finding,  ia  to 
be  inferred  from  the  fact  that,  for  example,  B.  Scliultea  found,  among  nine  cases, 
only  one  of  albumosuria,  and  in  this  case  there  was  continuous  fever. 

«  V.  Aldor,  Berliner  klinisclie  Woehensfiirift.  18f)0,  No.  35  and  36. 

■Alison,  Arch,  p-^'nt"' rules  de  mC'decine,  1HR7'R8. 

•v,  Jaksch,  Zeitftphrift  fttr  klinische  Mediein,  1884,  Bd.  S»  P.  3fi. 

•♦Litten.  Zeitscbrift  fiir  klini^ehe  Mediein.  1HS4.  Bd,  7,  Supplenienatb,  P,  81. 

•Lorenx,  Zeitscbrift  ftlr  klinische  Medicin,  1891,  Bd.  19,  P,  79, 
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acute  and  chronic  gastric  afTections.  The  acute  cases  of  gasiro-entcrie 
catarrh  itfXer  tlie  ingestion  of  tainted  meat  were  characte^ri^ed  by  the  con- 
slant  pri'i^enee  of  acetone  »n  the  urine,  while  diacetlc  acid  occurred  in 
varied  amounts,  froiti  complete  absence  to  the  very  pronounced  preaence. 
Aceionurift  does  not  occur  constantly  in  chronic  gastro-enteric  affections^ 
but  runs  parallel  with  the  variations  and  especially  with  the  intensity  of 
the  symptoms  of  the  disease. 

In  severe  cases  of  gastro-duodenal  catarrh,  as  well  as  in  cases  of  acute 
gastro-enteritiSj  and  likewise  also  in  intcBtinal  occlusion,  as,  for  example, 
in  the  wake  of  coprostasis,  Lorenz  could  demonstrate  acetone  and  diacetlc 
acid  in  the  urine,  and  in  the  cashes  last  named  also  in  the  fBeces,  This  author 
found  acetonuria  also  in  eases  of  tapeworm,  in  acute  peritonitis,  in  gastric 
crises,  in  the  periodic  vomiting  of  v.  Leyden,  in  cholelithiasis,  in  lead 
colics,  in  hysteria  with  gaj«tr<">-enteric  symptoms,  etc. 

My  own  experience  on  this  question  has  heen  confined  almost  exclu- 
sively to  gastro-enteric  affections.  I  found  acetone  or  diacetic  acid  now  and 
again  in  severe  forrit^  of  gtistrcr tasis  (in  one  case  with  exquisite  odour  of 
acetone  in  the  exhaled  air),  further  in  two  casesof  stenosis  of  the  duodenum, 
and  repeatedly  in  carcinoma  of  the  stomach,  althoufrh  only  in  the  last 
stages  of  the  same,  F.  Bkiraenthal**"  likewise  found  acetone  as  a  sign  of 
inanition  and  intoxication  in  carcinoma  and  ulcus  ventriculi.  Furthermore, 
Blumenthal  ohserved  cases  of  ulcus  ventriculi  in  which  ajcetone  appeared 
when  the  ingestion  of  food  w^as  markedly  reduced,  hut  dii*appeared  as  soon 
as  ahundant  nutritive  enemata  were  administered. 

Diagnostic  conclusions  cannot  be  drawn  from  the  presence  of  acetone 
in  the  urine,  according  to  the  investigations  fo  date,  except  Uiat  a  constant 
occurrence  of  acetone  points  to  an  increased  decomposition  of  albumen  in 
the  alimentary  canal. 

(d)  Indicftn  and  Irtdlffo-red  m  (he  rn"?f^.— -The  presence  of  indican  in 
the  urine  possesses  a  secondary  significance  for  the  diseases  of  the  intestinal 
tract,  especially  since  we  know  that  also  in  harmless  processes  in  the  intes- 
tinal tract,  for  example,  coprostasis,  indican  may  appear  in  the  urine. 
Hiiherlin"'  found  in  20  per  cent,  of  cases  of  gastric  carcinoma  no  increase 
of  inilican,  in  60  per  cent,  a  moderate,  and  in  20  per  cent,  a  very  marked 
increase. 

Indigo-red  (indigrubin)  is,  according  to  the  very  thorough  investiga- 
tions of  Eosin,*"*  a  pigment  of  the  urine  related  to  indigo-bhie,  and  is  to  be 


««F,  Blum«ntHnl,  Pathologic  des  Harnoa  am  KrankeiilK'tt,  1903,  P.  17L 

*T  Hiiberliii,  Deutschea  Arcliiv  fijr  klhiische  Medicin,   1889,  Bd.   45,  Heft  3  and  4, 

R  339. 
■^Rosin^  Centralblatt  fQr  kiln.  Medicin,  1889,  No.  20. 
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considered,  according  to  Rosenbach,""  who  fii-st  pointed  out  itts  appearance 
and  detemiined  its  pathologic  significance,  as  an  expression  of  serioufi 
metabolic  disturbances  and  is  of  diagnostic  value.  According  to  Ro&enbach, 
the  reaction  is  especially  present:— (1)  in  severe  affections  of  the  intestinee 
that  lead  to  insufficiency  of  the  intestines,  therefore  without  exception  in 
occlusion  of  the  intestines;  (2)  in  severe  (liarrhtea ;  (3)  in  patients  with 
chronic  affections  attended  with  severe  disturbances  of  nutrition. 

Its  persistent  appeanince  is  said  to  serve  as  a  sujfuim  tfrnll  ominU. 
Investigations  by  Ewakl.*'^  liovvever,  have  niaterially  limited  its  diagnostic 
and  pn>gnostic  value.  This  investigntor  saw  a  negative  reaction  in  cases 
of  severe  intestinal  affections  (for  example,  carcinoma  of  the  colon)  and 
al^o  in  phthisis  with  grave  nutritive  disturbances,  where  it  was  plainly  ab- 
sent (first  degree,  Ewald).  According  to  Ewald,  the  pigment,  like  indican, 
an  expression  of  an  abnormal  intestinal  metabolism^  and  that  of  processes 
►f  decomposition  in  the  small  intestine.  As  to  prognosis,  the  appearance  and 
the  persistent  presence  of  the  pigment  is  certainly  unfavourable;  but  the 
disappearance  does  not  precede  a 'favourable  turn,  but  follows  it,  P.  Abra- 
ham^* and  others  have  arrived  at  similar  results.  Bieriuer^^  furtliermore 
saw  the  reaction  not  only  in  severe  <lis(!*aHeSj  hut  also  in  shght  affections  of 
the  stomach  and  intestine. 

{e)  Volaiiie  Faily  Acicb. — F.  Rosenfeld"  recently  investigated  the 
relation  of  the  volatile  fatty  acids  of  tlie  urine  to  gastric  diseases,  and  found 
them  increased  in  ulcer  with  euperacidity  or  normal  acidity,  but  diminished 
in  conditions  of  stagnation  in  the  wake  of  atony,  ectasia,  and  gastroptosis, 
aa  far  as  they  are  associated  with  inacidity  or  subacidity;  often  increased 
,in  carcinoma  of  the  stomach,  when  inacidity  or  subacidity  is  present 
?nfeld  considers  these  findings  important  for  diagnosis. 

In  the  foregoing  only  the  atmormalities  of  the  urine  important  for  the  symp- 
tomatology of  diseases  of  thp  digestive  apparatuR  linve  been  ronp<^te<J ;  regarding  the 
tests  for  these,  a«  well  aa  fur  rare  anonittlieHj  we  have  to  refer  to  the  tejct-booka  on 
clinical  diagnosia  and  on  urine. 


•Rosenbjich,  Berliner  klin.  Wochenschrift,  188fl,  No.  1  and  No.  22-23. 

'•C.  A.  Ewiild,  Berliner  klinische  Wochenachrtft,  1880,  No.  44. 

''P.  Abraham,  Berliner  klinische  Wo<.*hen9chrift,  1890,  No.  17. 

"Biermer,  Berliner  klinisehe  Wwhenschrift,  IHm,  l\  908. 

'■F.  Rosenfeld,  Verhandi.  dea  Vereina  filr  innere  Medici n,  Januar  5,  1903. 


CHAPTER  VIII. 

Diagnostic  Significance  of  the  Examination  of  the  Blood 
in  Gastric  Diseases. 

Certain  authors  have  endeavoured  to  apply  the  methods  lately  available 
for  the  examination  of  the  blood  to  the  diagnosis  of  stomach  diseases.  In 
the  first  place  is  to  be  considered  the  diJlerential  diagnosis  between  tlie  most 
common  malignant  affection  of  the  stomach — carcinoma — and  the  benign 
processes  of  the  giistric  mucous  membrane.  Opinions  as  to  the  value  of  these 
methods  are  still  divided;  as  an  average  judgment,  however,  we  may  take 
the  ground  thut  as  yet  the  blood-examination  does  not  afford  any  decisive 
means  for  the  differential  diagnosis.  Ih  thi&  we  follow  essentially  the 
very  thorough  and  soundly  critical  monograph  of  E.  Reinert,*  but  take  also 
into  account  the  other  contributions  referring  to  this  subject, 

F.  Miillcr,^  Oppeuhcinier,^  and  Hiibcrliu*  state  that  the  coloured  ele- 
ments are  notj  as  a  rule,  diminished  in  ulcer,  but  are  appreciably  diminished 
in  carcinoma.  On  the  other  hand,  Leichtenstem*  found  a  diminished 
amount  of  hfemoglobin  in  three  eases  of  ulcer,  while  Oppenheimer*  could 
find  no  diminution  of  the  same  in  twelve  cases.  Reinert,^  on  the  other  hand, 
in  two  cases  found  the  number  of  red  blood-corpuscles,  as  well  as  especially 
the  amount  of  haemoglobin,  markedly  diminished,  Osterspey**  found  in 
nine  cases  of  uleer,  some  with  and  some  without  bfemateniesis,  regular 
diminution  of  the  number  of  red  bioo<]-corpusc!es  and  of  the  amount  of 
haemoglobin,  and  in  sc>mo  a  decrease  in  the  white  elements.  From  this  it 
follows,  as  Osterspey  correctly  remarks,  that  neither  the  norma!  nor  abnor- 
mal blood-teiture  is  characteristic  of  ulcus  veniricnU. 

The  investigation  of  the  blood  in  carcinoma  of  the  stomacJi  has  like- 


'  E.  Reinert,   Die  Zilhlung  der  rotlien  Bkitkdrperchen   unii  dcren   Bedeutung   fdr 

Diagnose  imd  Therapits  Leipzig,  I  SOL 
»  Fr.  Milller.   Vorhandlungen  des  Vereins  ftir  innere  iledicin,  Jahrgaiig  7,   1888, 

P.  378. 

*  OpiM'Tiheimer,  Deutsche  medifiniache  Worhenschrift,  188ft,  No.  42-44. 

*  Eilberlin,  Milnchener  medicinische  Wocheoschrift,  1888,  No.  22. 

*  Leiehteti stern,    UnterBuchungen    Qbcr   den    HUmoglobiBgehalt   ini   gesundcn   and 

kranken  Zustande,  Leipzig,  1878. 

*  Opppnheimer,  l.c. 
f  Reinert,  f.c. 

*  Oater»twv.  Berliner  klinische  WcjchenBclirift,  1802,  Ko,  12  and  13. 
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wise  furaisbed  no  une<|uivocal  results.  It  is  true  that  a  decrease  in  the  red 
corpuscles,  along  with  a  diininutJon  in  the  amount  of  hjetiioglobin,  has  been 
obsened  in  moat  cases  ( Leichtenstera,  Laoche,  Malassez*  Schneider,  Dahuid 
and  Radler,  llaberlin,  Osterspey,  Mouisset  and  Tolot,  and  others),  but 
this  alteration  of  the  blood,  fjuite  apart  from  the  exceptions,  is  not  at  all 
characteristic  of  carcinoma  of  the  stomach.  Also  the  l)lood-findings  do  not 
agree  so  far  as  the  leucocytes  are  concerned;  besides  reports  as  to  increase 
if  the  white  blood-corpuscles  (Leichtenjitcrn,  Surt^uscn,  Potain)  we  meet 
ilh  others  with  a  normal  condition  (Lepine,  Liuiclie,  Schneider,  Osterspey, 
and  others). 

From  this  follows  the  unlikelihood  of  distinguishing  in  doubtful  cases, 
b?  the  blood-examination^  between  ulcer  and  carcinoma,  or  benign  and 
malignant  stenosis  of  the  pylorus,  as  llaberUn  has  stated,  and  that  tlic  les^s 
so  because  in  doubtful  carcinmna  we  are  not  dealing  with  pronounced 
CAcbexia,  on  accoimt  of  which  the  blood-findings  may  show  either  no  clear 
deriations  from  the  normal  or  what  is  merely  significant. 

Besides  these  change^i  in  the  blood,  v.  Jaksch,^  as  well  as  Grawitz'"  and 
Slrauer,"  have  studied  the  amount  of  albumen  in  the  blood  in  caj^es  of  car- 
cinoniB.  According  to  the  investigations  of  the  last-named  authors,  who 
studied  all  the  factors  in  consideration  (number  of  red  and  wfiite  Idood- 
cttrpuscles,  dry  rc4*iduc  of  the  bloody  ilry  resithie  of  the  senitn,  spocitie  grav- 
ity), the  blood  in  advanced  cachexia  appeared  subnormal  in  all  the  named 
conditions. 

The  determination  of  the  specific  gravity  of  the  bbmd  may  have  a  cer- 
tain corroborative  significance  (Hammerschlag,  E.  Schmaltz).  According 
^to  Schmaltz  this  reaches,  on  the  average,  1.0591 ;  according  to  Feiper, 
1.0550;  in  women,  according  to  Schmaltz,  1.0502,  according  to  Feiper, 
1.0535.  In  cases  of  ana?mia  due  to  various  causes,  the  specific  gravity  is 
appreciably  diminished.  Of  special  interest  is  the  finding  of  Feiper, 
bamely,  that  in  carcinoma  and  in  one  case  of  chronic  gastritis  the  specific 
gravity  was  considerably  diminished.  According  to  observations  of  my 
own  in  four  cases  of  gnstric  cancer,  there  was  in  two  cases  considerable 
diminution  of  the  specific  gravity  (1.0272  and  1.0275),  and  in  tlie  other 
I  cases,  advanced  less,  it  was  likewise  diminished  though  to  a  slighter  degree ; 
in  other  benign  affections  of  the  stomach  the  specific  gravity  remained 
within  the  normal  limits.  In  accordimce  with  Schmaltz,  I  found  in  the 
majority  of  cases,  although  not  regularly,  along  with  the  diminution  of  the 
specific  gravity,  a  decrease  of  the  amount  of  haemoglobin.     Devoto,  also, 


•  v.  JakBch,  Zeitschrift  fUr  kiiniiiche  Medicin,  1893,  Bd.  23,  Heft  .1  and  4. 
"  E.  Or&wiiz,  De«t«ehe  mpdicinisch<"  Wochensehrift,  1893,  No,  5L 
»*StTauer,  Zeitschrift  flir  klitiiftcbi?  MiHiicin,  1894,  Ikl.  24,  Heft  3  and  4. 
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using  anotlier  method,  found  diminution  of  the  specific  grayity  in  a  case  of 
carcinoma,  and  io  another  case  it  was  normal. 

Recently  Schneyer^*  called  attention  to  an  important  differential  sign 
between  carcinoma  of  the  stomach  and  benign  processes.  It  consists  in  the 
fact  that  the  prcBence  of  digestion  leucocytosis  is  supposed  to  be  evidence 
against  carcinoraa,  but  that  a  want  of  leucocytosis  is  not  of  any  significance. 
Controlling  tests  of  llassmann,  Hofmann,  Sailer  and  Ta)'lor,  Chadbourne, 
Dolmatow,  Kencki,  ilarchetti,^*  Krokiewicz,"  Mouisset  and  Tolot/^  and 
others  sliow  that  tlie  exceptions  to  the  rule  establifihed  by  Schneyer  are  so 
numerous,  that  a  diagnostic  significance  cannot  be  assigned  to  the  digestion 
leucocytosis. 

Only  scanty  txaminaiionB  have  been  made  for  the  remaining  gastric 
affections.  Thus  Leichtenstern  found  normal  figures  for  haemoglobin  in 
gastrectasis  and  that  in  spite  of  significant  loss  of  weight  and  appreeiable 
marasmus,  and  attributes  this  to  the  diminished  amount  of  water  in  the 
blood  due  to  poor  absorption.  In  two  cases  of  lieinert's,  the  number  of  red 
hlood-corpyseles  was  normal  and  the  amount  of  ha?moglobin  somewhat 
diminished.  In  one  case  under  my  own  obseniition,  likewise  with  notict^ 
able  marasmus,  the  amount  of  haemoglobin  (estimated  according  to  Goweri^) 
was  100  per  cent.  Osterspey  found  always  normal  coimts  for  red  and  white 
blood*corpU6cle8  in  cases  of  anachlorhydria,  gastritis  chronica,  and  nervous 
dyspepsiii,  but  in  several  cases  he  found  noticeable  diminution  of  the  amount 
of  haemoglobin. 

Pernicious  atifsmm  establishes  a  \eTj  common  blood  alteration  in  severe 
gastric  affections,  and  is  found  especially  in  connection  with  atrophy  of  the 
mucous  membrane  of  the  stomach.  Pernicious  ameniia  fs,  however,  no  con- 
stant accompaniment  of  atrophy  of  the  mucosa;  and,  on  the  other  hand, 
deeply-seated  alterations  of  the  mucosa  (Immermann,  Quincke,  and  others) 
may  be  absent  in  pernicious  amemia.  Besides  accompanying  atrophy  of  the 
mucous  membrane,  pernicious  anoemi^  is  found  In  connection  with  car- 
cinoma of  the  intestinal  tract  as  well  as  with  ulcu^  ventricuJi,  associated 
with  repeated  though  latent  haemorrhages.  Diagnostic  significance,  there- 
fore, cannot  be  attributed  to  pernicious  anaemia,  although  when  the  latter 
is  associated  with  severe  gastric  symptoms,  and  when  grave  distufbances  of 
secretion  (absence  of  hydrochloric  acid  and  ferments)  are  existing,  the 
diagnosis  of  atrophy  of  the  gastric  mucous  membrane  is  naturally  rein- 
forced.    For  the  differential  diagnosis  between  carcinoma  and  pernicious 
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anaemia,  there  is,  according  to  Henry,^*  the  significant  fact  that  in  the  for- 
mer the  number  of  erythrocytes  never  falls  below  1,500,000  in  spite  of  con- 
siderable cachexia,  while  the  fatal  cases  of  pernicious  anaemia  always  show 
an  erythrocyte  count  under  1,000,000.  Also,  according  to  Krokiewicz,*' 
the  number  of  erythrocytes  in  carcinoma  seldom  falls  below  2,000,000  per 
cubic  millimetre. 

Hie  description  of  the  methods  of  blood-examination  does  not  lie  within  the 
limits  of  this  work;  the  reader  will  find  them  in  the  special  works  on  the 
pathology  of  the  blood. 


■•  Henry,  Archiv  fUr  Verdauungskrankheiten,  Bd.  4,  P.  1. 
"  Krokiewicz,  l.o. 
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As  to  the  appTopriate  feeding  in  diseases  of  the  digettive  apparatus  we 
most  take  into  consideration:  1.  The  question  of  necessary  supply  of  food 
in  general  and  in  diseasea  of  the  digestive  apparatus  in  particular.  2.  The 
^abjective  complaints  and  obsen'ations  of  the  patient  (individual  diet). 
3.  The  results  of  the  objective  (physical  and  chemical)  exaramation.  All 
these  points  are  of  such  great  siguifieance,  that  tliey  must  be  considered 
separately. 


A.  The  Amount  of  Food  in  General,  and  in  Diseases  of  the 

Intestinal  Tract  in  Farticnlar. 

In  the  feeding  of  a  sick  person  the  consideration  of  the  general  con- 
stitution, the  adiancement  and  improvement  of  his  actual  energy  are  the 
first  and  foremost  goal.  There  are,  howerer,  diseases  in  which  for  a  time, 
we  most  leave  this  out  of  consideration,  and  first  look  with  care  upon  the 
organ  which  needs  attention ;  after  its  healthy  condition  has  been  restored, 
we  may  again  introduce  into  the  body  the  full  amount  uf  the  necessary  nour- 
ishment. Sometimes,  however,  the  nature  of  the  illness  makes  our  endeavour 
to  increase  the  weight  of  the  Iwdy  and  its  strength  illusor)%  as,  for  example, 
when  a  greater  or  lesser  part  of  the  ingested  food  is  left  unused,  as  occurs, 
for  instance,  in  habitual  vomiting,  to  whatever  cause  it  may  be  due ;  or  when 
the  fat  ingested  is  not  ahsorbed,  as  in  serious  disturbances  of  the  pancreas; 
or  when  the  ingested  foods  do  not  take  the  ordinary  paths  of  assimilation, 
but  are  dissolved  in  a  manner  contrary  to  the  rule  (toxogenic  decomposi- 
tion of  albumen)  :  or  when,  as  in  patients  with  fever,  in  spite  of  an  increas- 
ing ingestion  of  aitrogen,  there  OQCurs  a  loss  of  albumen;  or  as  in  morbus 
Basedowii  [Graves's  disease]  the  intensity  of  the  oxidation  processes  is 
greatly  increased. 

But  even  under  the  circumstances  last  mentioned  the  goal  of  compen- 
sating for  the  loss  of  nitrogen  by  an  increase  in  the  administration  of  albu- 
men may  be  followed  with  success,  as  numorons  exainpla*^  have  shown. 

The  principal  question  now  to  be  answered  is  as  to  the  amount  of  food 
ordinarily  necessary. 
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Up  to  the  present  this  question  has  been  answered  with  accuracy  onlv 
for  the  healthy  person,  and  only  to  a  flight  degree  for  the  sick,  especially 
those  suffering  from  digestive  troubles.  For  the  healthy  thoee  figures  hold 
good  which  v.  Voit  published  bb  an  average  meaBure  for  the  gufficient  feed- 
ing of  adults  and  which  have  been  used  as  tlie  basia  for  all  experiments 
in  metabolism. 

According  to  v.  Voit,  the  daily  requirementa  are: — 

For    men,  118  gra.  albumen,  56  gm.  fat,  500  gm.  carbohydrates. 
For  women,  94     "         "        45    "    "    400    " 

It  is  to  be  remarked  that  these  figures  apply  to  a  roan  of  from  70  to  T5 
kiloB  of  body  weight,  who  works  lU  hours  a  day  at  not  too  strenuous  work, 
and  that  the  amount  of  food  for  women  is  also  estimated  for  a  person 
at  moderate  work. 

These  figures,  however,  evidently  represent  the  maximum  of  the  food 
necessary  for  a  normal  person  at  work.  Voit  himself,  but  especially  Pfliiger, 
Boll  land,  Klemperer,  Peschel,  Kumagawa,  Breisacher,  Siven.  Albu,  and 
R.  0.  Neumann.  [Chittenden,  MenrJel]  were  able  to  establish  that  the  amount 
of  albumen  in  the  food  may  be  greatly  decreased.  In  this  respect  the  experi- 
ments on  himself  by  R.  0.  Neumann^  arc  the  most  conclusive,  extending, 
as  they  did,  over  a  period  of  T4G  days.  They  gave  as  an  average  amount  of 
food  necesBary,  of  albumen,  74.2  grammes,  of  fat,  117  grammes,  of  carbo- 
hydrates, 213  grammes. 

It  follows  from  these  figures  that  the  decrease  of  the  amount  of 
albumen  is,  of  course,  possible,  hut  only  on  a  diet  with  an  essential  increase 
of  the  anitrogenous  substances.  These  are  therefore,  in  the  proper  sense 
of  the  word,  albumen-sparers. 

For  the  prevention  of  the  loas  of  albumen,  that  is,  for  the  accumulation 
of  albumen,  the  carbohydrates  prove  themselves  far  more  favourable  than 
the  fati*,  because  a  decrease  of  the  combustion  of  albumen  is  always  assi> 
ciated  with  an  increase  of  the  carbohydrates,  whereas  the  administTation  of 
fats  in  increasing  quantities  does  not  necessarily  decrease  the  consumption 
of  albumen,  but  may  even  increase  it. 

We  can  also  calculate  the  necessar}^  amount  of  food  of  the  normal  in- 
dividual in  calories,  as  Rubner,  especially  in  his  classic  investigation,  has 
carried  out.  Upon  these  rlepends  our  present  method  of  calculation  in 
calories.  Rubner  founded  the  law,  and  established  it  experimentally,  that 
the  organic  fnorl-gubstances  are  capable  of  vicariously  substituting  one 
another  according  to  the  proportion  of  their  caloric  values  (law  of 
isodynamfcs). 


1  R.  O.  Neunmnn,  Archiv  ftlr  Hygiene,  1902,  B<1.  35,  Heft  I. 
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The  eBergy  value  of  the  food-substanees  is  calculated  (after  Eubner) 
according  to  their  physiologic  caloric  value,  that  is,  the  caloric  value  they 
TieJd  on  oxidation  until  ouly  the  eud-productH,  the  useless  waste  products, 
nr-niBin.  As  ie  known,  the  standard  hereby  employed  is  the  calory,  that  is, 
the  amount  of  heat  necessar}'  to  raise  the  temperature  of  one  kilogramme  of 
water  1"^  C  Through  experiments  outside  the  body  in  t!ie  calorimeter, 
the  caloric  value  of  the  individual  food-elements  up  to  the  end-products, 
a»  which  Uiey  leave  the  body,  has  been  determined,  and  the  average  deter- 
mined:— 

1  gramme  albiiiiien  ^^4.1  calories 

1         "        carbohydrate  =  4.1        *' 

1         *'        fat  =9.3 

1         "        alcohol  =7.0        " 

It  was  further  established  by  Rubner  that  the  oxidation  of  food- 
elemcDta  In  the  body  develops  exactly  as  much  heat  as  in  the  calorimeter, 
BO  that  without  any  further  examination  wo  can  estimate  each  food  according 
to  its  caloric  value  and  thus  obtain  a  standard  for  the  value  of  the  nutrition 
in  healthy  and  in  diseased  conditions. 

The  caloric  values  determined  by  Rubner  (gross  caJoricy)  are  y^vo>s 
values,  because  in  them  the  loss  due  to  iusullicient  absorption  of  the  food 
in  the  intestinal  tract  has  not  been  considered.  For  the  estimation  of  de^ir 
cnlortcs  Rubner  calculated  a  loss  of  8  pt^r  cent,,  estimated  from  the  average 
value  of  the  calories  of  the  fa?ces  in  mixed  diet. 

As  an  average  quantity  of  food  in  twenty-four  hours  for  healthy,  adult^ 
strong  men  of  average  height  and  70  kilos  weight,  Rubner  calculates  :— 

Pure  calories.  Calories  per  kilo. 

At  rest 230,-?  .1'2.ft 

At  slight  rawniial  wurk,  .........     2445  34.9 

At  medhim  manual  work 2H68  41.0 

At  liar«l  niftniiiil   work 33(12  4H.0 

On  siibtroflioii  of  8  p*"r  rent,  from  tbe  3nr>.>  jj^rosB  ealorifs  in  Voit*8  iliGt  values, 
we  grt  a  very  fair  agreement  with  Riibner'«  calculation. 
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For  the  patient  of  al>out  70  kiloe  wei>rht,  working  but  little,  we  may 
consider  (and  it  is  easily  rciiieniberod),  n  caloric  value  of  about  2000  for  the 
maintenance  of  weight,  and  of  about  30On  for  an  improvement  of  the  nutri- 
tion, as  being  satisfactory. 

It  is  of  great  intero^it  to  iletermine  the  standard  nutriments,  through 
which  we  may  attain  the  first-named  amount  of  calories. 

Two  thousand  calories  are  attained  (according  to  Hirschfeld)  by  the 
oxidation  in  the  organism  of 
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Beef. ..,,,., 1570  gin. 

Veal.. 13t»0  gni. 

Kgg» 28  piecea. 

Fat  eheeae  (cream) 624  gm. 

Lean  cheese   (skimmed)..  1120  gin. 

Milk 3460  c*c- 

Cream ....  .  1000  c.c. 


Butter,.  . 
Bread, . ,  . 
Potatoes. , 

Rico 

Peus. .  .  .  . 
ISugar. .  . , 


252  gm. 

848  gm. 
2216  gm. 

580  gm, 
OIQ  gra. 
500  gm. 


In  this  table  the  caloric  value  of  milk  and  cream  interests  us  most 
particularly.  We  see  from  this  how  groat  a  quantity  of  inilk  (about  3V2 
litres )  is  necessary  to  sustain  nutrition,  but  that  we  can  get  the  same  effect 
hy  the  employment  of  a  much  less  quantity  of  cream. 

However  important,  doubtless^  tlie  calculation  in  calories  for  investiga- 
tions of  metabolism  may  be,  we  must  object  to  the  exaggeration  that  the 
whole  nutrition  of  the  sick  has  to  be  guided  solely  from  the  standpoint  of 
the  calculation  of  calorics.  We  cannot  think  Ewald*  entirely  wrung,  when, 
in  sharply  criticising  these  mistaken  eflorts,  he  holds  the  calculation  in 
calories  for  all  disturbances  of  the  digestive  organs  to  be  entirely  super- 
fluous, as  far  as  these  are  due  to  local  affections.  Ewald's  dictum,  however, 
applies  only  to  the  ^'laboratory"  calorimetric  estimation.  The  calculation 
in  calories  is  not  valueless  in  the  hands  of  the  thinking  physician.  Although 
they  do  not  yield  a  loathematically  rigid  value,  still  in  the  individual  case 
they  give  an  approximate  estimate  of  tlu*  oxidation  value  of  the  food. 
Thus,  for  example,  the  value  of  fat,  especially  of  the  milk-fat  in  cream,  has 
been  correctly  appreciated  for  its  nutritive  qualities  only  aince  the  recog* 
nition  of  its  calorimetric  energy. 

We  possess  still  another  standard  for  tlie  value  of  the  introduced  food, 
namely,  the  scales.  "The  scales,"  correctly  ol)serve8  v.  Leyden,  *'are  the 
surest  measure  for  the  progress  of  a  dietetic  cure.'*  Every  physician  who 
treats  chrvnic  disms^^,  yes,  any  phyddim  at  all,  shmdd^  in  my  opinion^  pos- 
sess a  premse  weiifhing  apparatus. 

Relative  to  the  nc^-essary  nutriment  in  chrome  a  ff  erf  tons  of  the  stomach 
with  which  we  will  now  concern  ourselves,  the  investigations  of  v.  Noorden* 
concerning  the  metabolism  in  chronic  gapfritis  with  loss  of  hydrochloric 
acid  and  superacidity  are,  above  all  others,  of  decisive  significance.  In  eon- 
formation  to  the  former  observations  of  Czerny,*  Ogata,"  de  Filippi,®  and 
others  on  dogs  whose  stomachs  had  been  removed,  he  arrived  at  the  result, 


*  Ewald,  V.  Leyden'a  Handbtich  der  Erntthrungstherapie,  1808,  Bd.  2*  P.  247. 

*  V.  T^'oorden,*  Zpits-cliir.  filr  klin.  Medii'in,  ISOrt,  Bd,   17.     Compare  alau  Lehrbuch 

dp»  Patliolo^nc'  den  Stoffwechsols,  Bi'rliii.  imti,  P.  237. 

*  Czerny,  Beitriigi*  zvir  operativen  Chi^urgic^  8lnttgart.  1878, 

*  Ogata,  Archiv  ffir  Anatomic  and  Physiologic,  1S83. 

*  de  Filippi,  Deutsche  medicinieche  Wocheiisehrift,  1894,  No.  40. 
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thai  in  spite  of  absolute  absence  of  hydrochloric  acid^pepsine  digestion  the 
proteids  are  assimilated  eniirelif  and  satisfactorily  in  the  intestines,  v.  Noor- 
den  observed  increase  of  nitrogen  twelve  times  out  of  thirteen  cases,  on  a 
diet  that  approached  in  general  tlie  usual  diet.  The  length  of  the  experi- 
ment lasted  six  to  twenty-one  days.  The  assiiuilation  of  fate  and  carbohy- 
drates was  also  in  no  way  diminished.  Another  proof  for  the  vicarious 
action  of  intestinal  digestion  was  furnished  by  A.  Hofmann,'  through  inves- 
tigations on  a  woman  whoee  entire  stomach  was  reseeted  by  Schlatter  in  the 
year  1897  on  account  of  a  diffuse  carcinoma*  In  this  case  the  assimilation 
of  albumen  as  well  as  of  fat  was  quite  normaL  It  h  true,  there  was  not, 
BB  in  the  healthy,  N  equilibrium,  for  in  six  days  of  experimentation  tliere 
was  an  addition  of  nitro^^en  of  0.1  to  1.14,  on  the  whole  of  4.25  grammes 
of  nitrogen,  which  equals  26.5  albumen,  corresponding  to  725  grammes  of 
inuscle-meat.  This  increase  of  N  was,  however,  not  manifested  as  an 
increase  in  weight,  so  that  the  nitrogen  retention  must  be  considered  as  an 
aecumnlation  of  the  circulating  albumen.  Strauss^  came  to  similar  results 
in  his  investigations  of  metabolism  in  cases  of  apepsia  gastrica.  These 
yielded  the  fact  that  tlie  ai^similation  of  tlie  nitrogen  and  of  the  fat  in  the 
food  was  dimini.<hod  only  when  there  was  coincident  diarrhtea.  In  an 
experiment  of  metabolism  instituted  by  Paul  Mayer*  in  a  case  of  apepsia 
gastrica  with  diarrhtea,  only  the  elimination  of  nitrogen  was  appreeiably 
impaired;  that  of  the  fat,  however,  was  normal.  Likewise,  v.  Noorden,  in 
a  case  of  superacid ity,  found  the  ejccrements  made  up  in  a  way  analogous  to 
normal  conditions. 

From  the  mentioned  investigations,  v.  Noorden  concludes  that  maras- 
mus in  many  chronic  affections  of  the  stomach  (ulcus  vcntriculi,  catarrh  of 
tlie  stomach,  gastrectasis  wirh  supersecretion)  is  due  to  limited  ingestion  of 
food,  and  that  in  the  treattneiit  this  fact  would  have  to  undergo  radical 
changes.  Without  doubt.  sul)-nutrition  in  a  great  number  of  patients  with 
gastric  troubles  (and  this  must  be  directly  admitted)  is  one  of  the  most 
important  factors  in  their  miserable  condition,  although  this  is  not  the 
invariable  cause.  To  cite  but  an  example,  patients  with  benign  and  even 
with  carcinomatous  stenosis  of  the  pylorus,  sometimes  have  an  excellent 
appetite,  and  the  proper  peptic  power  of  the  stomach  is  also  well-preserved ; 
but  in  spite  of  this,  their  iugestion  of  food  is  confined  to  very  narrow  limits, 
because  every  over-burdening  of  the  stomach  brings  about  the  most  dis- 
treasing  complaints  (oppression,  pains,  eructations,  nausea,  and  vomiting). 
As  soon  as  the  mechanical  obstruction  is  relieved  by  operation,  and  the 
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*  A.  Hofmann,  MlInDTi«'npr  metiirinisclip  Woohensdirift.  Iftft8,  No.  18, 
*H.  Strauss,  Zeitachrift  flir  klin.  Medtcln.  Ifimi,  Bd.  41,  P.  2ftO. 

•  Paul  Mayer,  Zeitachrift  fUr  diUteti&che  wnd  phyaikaliache  Therapio,  1001, 
Heft  3. 
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ingestion  of  food  and  its  digestion  are  going  on  Tiormall)^  an  increase  in 
weight  immediately  follows.  On  the  other  hand,  the  under-feeding  may 
be  the  result  of  a  persistent  and  insuperable  loss  of  appetite  (nervous  anor- 
exia, chlorosis,  nenrous  dyspepsia,  etc.). 

Also  of  in^portiint  significance  are  the  valuable  investigations  of  F. 
Miiller***  and  G.  Kleinperer,^*  conct?ming  the  equilibrium  of  metabolism  in 
patients  unih  cancer,  which  agree  fully  in  all  essential  points.  They  found 
that  the  amount  of  organic  albumen  is  constantly  diminislied  by  the  action 
of  a  particular  poison,  and  it  is  not  possible  to  maintain  the  normal  weight 
by  the  most  abundant  possible  feeding. 

There  are,  however,  exceptions  to  this  rule^  as  v.  Leyden**  has  quite  cor- 
rectly emphasised  for  a  loog  time,  and  it  is  possible  under  favourable  cir- 
cumstances, by  means  of  a  sufficient  method  of  feeding  adapted  to  the  char- 
acteristic conditions  of  the  decomposition  of  the  albumen,  that  the  body  may 
either  maintain  its  N  balance,  or  even  increa^^e  it. 

My  own  experiences  in  carcinoma  of  the  stomach  have  been  the  follow- 
ing:— Increase  of  weiglit  in  patients  with  carcinoma  of  the  stomach  is 
exceptional,  and  is  only  attainable  transitorially  with  the  especially  particu- 
lar employment  of  highly  concentrated  foods.  A  pre-condition  here  also, 
however,  is  constant  desire  for  fond.  As  a  rule,  there  is  loss  of  weight  or 
fluctuating  additions  in  weight.  The  cause  of  it  varies  greatly ;  at  one  time 
it  may  be  due  to  a  mechanical  condition  (just  as  in  benign  dilatation)  or 
again  to  insurmountable  loss  of  appetite.  The  latter  is  not  at  all  confined 
to  mechanical  ohBtruction,  but  occurs  also  in  entirely  unobstnicted  stomachs. 
Finally,  there  occurs,  analogous  to  the  views  of  Fr.  Miiller  and  Klemperer, 
a  condition  of  progressive  marasmus  in  spite  of  good  appetite  and  normal 
motor  functiun  of  the  stomach.  It  is  probably  due  to  the  fact  that  certain 
protoplasmic  poisons  are  produced. 


^ 


B.  The  Significance  of  the  Subjective  Complaints  for  the  Diet. 
In  spite  of  tbo  important  elucidations  furnished  by  the  test  of  the 
fuiictions  of  the  stomach  and  the  knowledge  of  the  metabolism,  the  consider- 
ation of  the  subjective  symptoms  and  the  complaints  possible  in  connection 
with  the  act  of  digestion  are  not  to  be  disregarded  in  the  plan  of  feeding. 
For  the  suitability  of  an  article  of  food,  apart  from  the  objective  digesti- 
bility, depends  in  so  high  a  measure  on  the  individual  tolerance  and  other 
factors  as  yet  unknown  to  us,  tljat  it  is  indispeneible  to  regulate  the  quality 


1 


"F.  MtlUer.  Zeitsdirift  i\\T  klinische  MedJcin,  1889,  B4.  16,  P.  4fi6. 
"G.  KlemptTer,  Unrliner  kliirlschi?  Worhenachrift,  1SR0,  No.  40. 
^E.  V,  Leyden,  Deutsche  medizini&che  Wocliensclirift,  1800,  No.  48. 
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the  quantity  of  the  food  with  constant  consideration  of  tlie  individual 
observations. 

li  it  would  be  still  necessary  to  furnish  a  proof,  we  have  it  in  mill; 
This  article  of  food,  par  excellence  in  childhood,  shows  the  most  noteworthy 
individual  variationB  as  far  as  the  gastro-enteric  tract  of  adults  is  con- 
cerned. Some  patients  do  not  bear  milk  at  all,  not  even  with  the  employ- 
ment of  the  customary  corrigents;  a  second  group  may  take  only  raw  milk 
without  having  trouble;  while  others,  again,  as  they  allege,  can  take  only 
boiled  milk  without  uneasiness.  In  ^ome  patients  milk  causes  a  striking 
checking  of  peristalsis,  for  which  no  other  cause  can  be  found;  in  others, 
on  the  other  hand,  it  causes  diarrhcea.  Here  also  the  fact  as  to  whether  tlie 
milk  is  drunk  raw  eg*  boiled,  cold  or  warm,  plays  an  undoubted  part.  Next 
to  this  the  varying  quality  of  tlie  milk,  which,  regarded  from  the  finely 
chemical  standpoint,  constitutes  an  extremely  variable  article  of  food,  is 
certainly  not  the  least  cause  for  the  varying  tolerance.  Further,  objective 
disturbances  occur  in  the  digestive  canal  (chronic  gastritis  and  gastroenter- 
itia)  which  fully  explain  the  unfavourable  effects.  But  tliere  are  still  other 
cases  remaining  in  which  even'  point  of  view  is  wanting  for  the  comprehen- 
sion of  the  bad  effects  of  a  seemingly  so  easily  assimilable  food.  As  with 
milk,  patients  act  just  as  peculiarly  in  their  reaction  towards  many  other 
foods  and  drinks,  so  that  a  consideration  of  these  variations  is  not  to  be  dis- 
r^arded. 

On  the  other  hand,  we  must  use  the  statements  of  the  patients  con- 
cerning disturbances  of  rligestion  after  certain  foods  only  with  tlje  utmost 
critical  judgment  for  our  dietetic  directions.  The  inclination  is,  indeed, 
to  blame  only  too  readily  the  substances  usually  regarded  as  difhcult  to 
digest,  for  this  or  that  gastric  disturbance.  In  order  to  estimate  correctly 
the  validity  of  such  stutemeuts,  we  must  only  consider  how  extraordinarily 
complex  such  a  simple  meal  as  our  customary  breakfast  is,*  and  bow  diffi- 
cult it  is  even  for  an  intelligent  observer  to  make  his  mind  clear  as  to  what 
part  of  it  is  perhaps  harmful.  In  order  to  determine  the  latter  with  cer- 
tainty, I  have  recommended  for  years  tlie  following  procedure,  which  I 
designate  as  a  substitution  method.  For  example,  we  wisli  to  test  as  to 
whether  tlie  patient's  morning  cup  of  coiTee  is  responsible,  as  alleged,  for  his 
indisposition.  Then  I  advise  the  patient  to  take  the  customary  breakfast 
for  three  days,  with  the  same  quantities  of  food,  and  same  accessories,  ex* 
cept  that  the  coffee  is  to  be  omitted,  but  that  the  milk  and  sugar  which 
may  be  the  usual  additions  are  to  be  taken.  A  careful  observation  may  show 
now  the  influence  of  the  coffee.     Nevertheless,  we  cannot  be  certain  even 


•[The  ciifltomnTy  breakfast  in  GermRny  is,  as  a  mle,  only  n  cup  of  coffee  with 
milk  and  sugar,  and  a  roll  (M'ith  or  without  butter}.] 
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now,  as  we  have  given  the  coffee  in  infusion  wuth  water,  and  perhaps  the 
latter  element  alone  is  responsible  for  the  indisposition  (for  example,  eruc- 
tation). For  greater  certainty  we  should  then  advise  the  patient  to  take  for 
one  or  two  days  a  breakfast  consisting  of  the  remaiDing  substances  plus 
lukewarm  water  plus  sugar,  all  in  the  same  quantities.  This  way  is,  as  1 
acknowledge,  very  complicatedj  and  the  difficulty  increases  considerably 
if  a  more  generous  meal  is  ingested,  but  it  is  the  only  rational  way  to  arrive 
at  clearness  concerning  the  causes  of  the  subjective  disturbances* 

The  appetite  plays  an  imf><jrtant  role  in  the  subjective  symptoms,  and, 
as  the  experiments  of  Pawlow  already  mentioned  (page  24)  have  t^hown^ 
also  in  the  objective  symptoms  on  the  nature  of  which  alone,  as  has  already 
been  emphasised,  may  depend  sometimes  the  whole  eff^t  of  nutrition.  If 
we  omit  the  rare  cases  of  increased  sensation  of  hunger,  we  have  to  do  usu- 
ally with  a  diminution  of  the  desire  for  food,  whether  the  latter  be  depend- 
ent on  fear  of  pain  (ulcus  ventriculi,  superacid ity),  or  on  an  abnormal  ful- 
ness of  the  stomaeh  whidi  prevents  the  sensation  of  hunger  or  causes  easy 
satiation.  Further,  there  exists  a  "nervous*'  anorexia,  and  it  is  t!ie  province 
of  the  most  important  requirements  of  a  careful  anamnesis  to  determine 
whether  the  loss  of  appetite  is  the  sequel  or  the  sMnptom  of  an  organic  dis- 
ease of  the  stomach  or  of  a  general  nervous  depression,  anxiety,  worry,  grief, 
and  other  abnormal  sensations.  Finally,  it  must  be  pointed  out  that  a  loss 
of  appetite  may  also  be  artificial,  that  is,  may  be  dependent  on  perverted 
dietetic  measures  (too  monotonous  a  diet,  prohibition  of  refreshments,  of 
smoking,  drinking  wine  or  beer,  etc.).  It  is  evident  that  the  regulation  of 
the  appetite  in  the  first  place  has  to  be  preceded  by  the  removal  of  the 
causes  inciting  the  disturbances  of  appetite.  In  as  far  as  we  succeed  as  to 
the  removal  of  these  causes,  we  can  also  improve  the  regulation  of  the  ap- 
petite. In  so  far  as  this  is  not  the  case*  we  will  not  succeed,  even  by  forced 
feeding,  as  recommended  by  v.  Noorden,  and  even  with  the  best  intentions 
of  physician  and  patient,  in  obtaining  our  aim,  except  very  transitorily. 
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C.  The  Significance  of  the  Objective  Methods  of  Examination  for 
the  Dietetic  Measures, 

The  objective  examinations  materially  supplement  the  results  of  the 
sobjective  disturbances.  They  depend,  on  the  one  hand,  on  our  knowledge  of 
physiology  and  pathology  in  general,  and  on  the  other  on  empiric  or  experi- 
mental experiences  in  the  healthy  or  sick,  and  finally  on  the  results  of 


•  It  le  easier  to  flubstitute  tea  for  coffee,  and  after  a  successful  result  to  return 
Again  after  a  lapse  of  a  few  days  to  the  coffee,  while  the  qaaBtitiea  them&elves  re- 
main the  Bame. 
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inveBtigatioii  in  the  individual  case.  Ail  these  factors  play  a  part  in  the 
regulations  of  the  diet,  and,  as  a  matter  of  course,  are  principally  the  results 
of  the  physical  and  chemical  investigations. 

Not  only  the  disturbances  of  the  gastro-enteric  canal  belong  to  these 
objective  causes,  but  also  (atid  that  espjccially)  tliose  of  the  oral  cavity,  and 
here,  again,  the  condition  of  the  teeth. 

The  importance  of  sufficient  mastication  has  been  set  forth  anew 
through  the  labours  of  Schreuer  and  Alfred  liiegel.'^  Through  tlicse  it  was 
sljou-n  that  the  deficiency  of  mastication  induced  a  greater  or  lesser  deficit* 
of  the  amount  of  the  hydrochloric  acid,  when  mjietication  was  concerned 
with  the  ingestion  of  carbohydrates.  When  albuminous  foods  are  not  pro- 
perly masticated,  the  effect  varies,  according  to  whether  the  stomach  con- 
tains a  normal  or  an  excessively  high  or  a  diminishe<l  amount  of  acid.  Under 
the  first-named  circumstauces  the  direct  stimulating  effects  of  these  sub- 
stances u])on  the  hydrochloric  acid  secretion  may  fully  compensate  the  inhib- 
iting influence  of  the  deficiency  of  mastication.  In  Hubucidity,  however,  the 
stomach  is  no  longer  capable  of  Fuch  a  compensation.  Here,  indeed,  the  act 
of  mastication  is  absolutely  indispensable.  From  this  follows  the  old  rule 
tliat  the  treatment  of  the  imiients  sitlfering  from  disfftses  of  the  stomach 
must  hfgin  with  the  teeth. 

The  admixture  with  saliva  seems  to  have  a  somewliat  slighter  effect  on 
the  eecretion  of  gastric  juice.  While  Sticker  and  Biernacki  regard  the 
insalivation  as  an  impulse  for  the  secretion  of  hydrochloric  acid,  Troller^* 
and  Schreuer  and  Alfred  Riegcl  have  shown  that  no  influence  as  to  stimula- 
tion of  secretion  Can  be  assigned  to  the  saliva.  Of  course,  the  important 
physical  action  of  the  saliva  (for  example,  the  lubrication  of  the  bolus) 
must  not  be  disregarded. 

As  to  what  concema  tlie  act  of  digestion  proper,  we  have  again  to  men- 
tion as  most  important  the  epoch-nuiking  investigations  of  Pawlow  and  his 
disciples.  These  have  incontestibly  proved  to  us  that  the  secretion  of  the 
gastric  juice  in  dogs  depends  regidarly  on  the  kind  of  ingesta.  How  far 
these  results  apply  to  human  pathology  cannot  be  estimated  at  the  present 
time.  According  to  the  recent  investigations  of  Schiile,*"  Troller,  and 
Schreuer  and  Alfred  Riegeh^'^  they  cannot  be  acceptfifl  without  modification. 
For  instance,  according  to  these  authors,  m  was,  however,  already  knowm, 
the  human  stomach  reacts  with  a  secretion  of  hydrochloric  acid  upon  tlie 


"  Schreuer  and  Alfred  Riegel,  Zcitschrift  fflr  dietetische  und  phyaikalische  Thera- 

pie,  1901,  Bd.  4. 
'•TroTkr.  Zcitschrift  filr  kliniflche  Medicin,  1809,  Bd.  3S, 
»Sch(lle,  DeutBPhes  Archiv  fflr  klinische  Medicin,  1901,  Bd.  70,  P.  112, 
*•  Schreuer  and  Alfred  Rieg«?l,  I.e. 
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ingestion  of  egg-albumen,  while^  according  to  Pawlow,  this  is  not  the  case 
with  the  stomachs  of  dogs. 

Another  method,  leading  directly  to  the  goal,  is  that  by  means  of  sys- 
tematic tests  of  the  act  of  digestion  in  the  healthy  and  sick,  such  as  those 
with  which  v.  Leube^^  and  more  reiently  Penzoldt^*  have  to  be  credited. 

Several  years  ago  v.  licube  sought  to  establish  a  kind  of  scale  of  the 
most  easily  digested  up  to  the  most  difficultly  digested  articles  of  food. 
This  diet,  at  first  dt-signated  for  the  treatment  of  ukxT,  is  also  available  for 
t>ther  chronic  gastric  alTeetions  in  which  it  is  necessary  to  increase  gradually 
the  functional  activity  of  the  stomach.  The  diet  is  less  adaptetl  for  a  num- 
ber of  other  conditions  (for  example^  insufficiency  of  the  stomach  of  the  first 
and  second  degrees,  chronic  inacid  or  gulmcid  gastritis).  We  give  the 
celebrated  four  diet-lists  of  v,  I^eube  as  follows: — 

L  Uouillon.  m wit  solution,  milk,  soft-lioileil  and  rtiw  eggs,  sweetened  zwteback 
free  of  fat,  or  cakes  [crackers].  Water  or  natural  acidulous  waters*,  not  rich  in 
carbonic  a^ind. 

2.  Boiled  cnlfa  brain,  thymus  gland  [sweetbread] ^  cbicken,  squab,  rice  or  barley 
slime-soup,  ta|jiocn  boikni  in  milk,  finally  twiled  calf's  feet. 

3.  Scraped  sirloin  steak,  scraped  raw  hnm,  piir<'«  of  potatoes,  a  little  light 
bread,  tent^itively  small  dosea  of  eoffee  or  tea  with  milk. 

4.  Broiled  chicken,  squab,  venison,  partridge  (rabbit  is  less  to  lie  recom- 
mended), roast  beef  {mpdinin),  roust  veal  (leg),  pike,  Ixiiled  perch,  macaroni,  rice- 
bouillon,  later,  light  puddings,  wine  in  small  portions, 

A  second  and  rather  useful  idea  rests  in  testing  iu  healthy  pers^ons  the 
digestibility  of  the  greatest  ])0ssiblc  number  of  urlieles  of  food  io  a  certain 
amount,  form,  and  preparation,  in  order  to  determine  a  basis  for  the  feed- 
ing of  patients  suffering  from  gastric  diseases.  This  method  has  been  ad- 
vanced in  a  systematic  manner  for  a  number  of  years  by  Penzoldt  and  his 
adherents.  Determination  of  the  time  at  wliich  the  stomach  had  fully 
emptied  itself  after  the  ingestion  of  a  certain  amount  of  food  or  drink  was 
always  regarded  as  decisive,  but  here  the  ehemieal  behaviour  of  the  ingesta 
was  also  tested,  and  the  motor  function  of  the  stomach  served  aa  a  scale. 
The  following  tatde,  quoted  from  the  work  of  Penzoldt,  serves  to  elucidate 
these  points.     There  leave  the  stomach  in 

One  to  two  houra.  200  janin.  tieor. 

100  to  200  irnu  plain  \vat*^r.  200  jrni.  lipht  wines. 

220  gra.  carlxjnatcd  wster.  100  to  200  pii.  milk,  boiled  (A  3  to  5, 
200  gm,  tea  without  addition.                                         ^'  '"^  ^^  5*  <^'  S'* 

200  gm.  coffee  without  addition.  2O0  gm.  meat-broth,  without  addition. 

200  gm,  cacao  without  addition.  ^^  S™-  ^gg®*  ^f*- 


*A,  SignifipH  albumen.     F,  Fat.     C,  Carbohydrate. 
"v.  Leubp,  Zfit<ichrift  fOr  klimseht*  Bilediein.  1883,  Bd.  6. 
i»  Penzoldt,  Deutsches  Arebiv  fiir  kliui^he  Medicin,  181)3  and  1894,  Bd.  51  and  53. 


Two  to  three  hours. 
200  gm,  coffee  with  cream. 
200  gm.  cacHo  with  milk. 
200  gni.  MtiUigu  wine, 
200  gm.  T(»k«y  wine. 
300  to  500  gm.  water. 
300  to  500  gm.  beer. 
300  to  500  gm.  milk,  boiled. 
100  gm.  egg^i      raw     and      Bcrambled, 

liard-boiled,  or  aa  omelet  (A  12^ 

F  12k 
100  gm,  beef-sausage,  raw. 
250  gm.  calfs  brain,  boiled. 
250  gnu  calfi)  sweatbread,  boiled. 

72  gm,  oysters,  raw. 
1^00  gm.  carp,  lioilcd. 
,jSOO  gm.  pike,  boiled   (A  1»,  F  0  lo  5). 
200  gm.  codJSsh,  fresh,  Ivoiled   (A  17, 

F  0  to  5). 
200  gm.  codfmh.   salted,   boiled    (A  SO, 

F  1). 
150  gm-  ciiuliflower.  Ixiiled   (A  2,  C  4). 
150  gm.  t^auliflowor  as  sal.id. 
150  gm.  asparagus,  boiled   (A  2.  C  2). 
150  gm.  potatoes,  boiled  in  salt  water 

(A  2,  C  2). 
150  gm.  mashed  potiitoea. 
150  gm.  stewed  cherries. 
150  gm.  raw  cherries, 
70  gm.  light  bread,  fresh  or  old,  dry 

or  with  tea   (A  7,  C  52). 
70  gm.  xwieback,  freah  or  old,  dry  or 

with  tea. 
70  gm.   pretzels. 

gm.  Albert  hiw^Tiita. 

Three   to  four  hourji. 

230  gm.  spring  ehickeo,  Ixtilcd    (A  20, 

F4). 
230  gm.  partridge,  l»oiled. 
220  to  2m)  gm.  squab,  boiled. 
195  gm.  squab,  broiled. 
250  gm.  iuH^i,  raw,  boiltHi,  lean  (A  21, 

F  1  to  5). 


250  gm.  calf's  feet,  boiled. 

160  gm.  ham,  Iwiiled  (A  24,  F  3tl|. 

160  gra,  hum,  raw, 

100  gm.  roaat     veal,     warm     or     cold, 

lean  ( A  20,  F  1  to  5 ) . 
100  gm.  roaHt  bi'ef,  cold  or  wurm. 
100  gm.  beefsteak,  raw,  scraped. 
100  gni.  tenderloin. 
200  gm.  salmon,  boiled  (A  Itl.  F  28). 
72  gm.  caviar,  salted  (A  31,  F  16). 
200  gm.  aardines   in   vinegar,   kippered 

herring. 
150  gm.  brown  bread    (A  6,   F  0  to  5, 

C  m). 

wiO  gni.  brim  bread, 

n(>  gm.  light  bread. 

00  to  150  gm.  .Albert  biacuita. 

50  gm,  {K/taloes. 

50  gm,  riep,  iMiiled   (A  31,  C  76). 

50  gm.  kohlrabi,  boiled  (A  3,  C  8). 

50  gm,  earrots,  lM>ileii   (A  1,  C  0). 

■SO  gm.  spiuueh,  boih^il. 

50  gin.  eui" umber  salad. 

50  gra.  radishes,  raw. 

50  gm.  apple!4. 


Four  to  five  hours. 
210  gm.  squab,  broiled. 
250  gra.  flllet  of  beef,  broiled. 
250  gm.  beefsteak,  hruiled. 
250  gin.  b«H?f*3  tongue,  smoked    (A  24, 

F  31). 
100  gm.  smoked    beef,    sliced     (A     27, 

F  15). 
250  gm.  har<^,  broiled. 
240  gm.  partridge,  broiled. 
250  gm,  goose,  roasted   (A  16). 
280  gm.  duek,  roasted. 
200  gm.  Raited  herring. 
150  gm.   lentils,  puriN?   (A  25,  C  54). 
200  gm.  peas,  pur^   (A  23,  C  52). 
150  gm.  string    beans,    tx^iled     {A     3. 

C  6). 


On  this  foundation  Penzoldt,  with  the  employment  of  tlie  mentioned 
iet-lists  of  V.  Ijcube,  lias  formed  a  new  dietary,  which,  thrnugh  stating  the 
lonnt  of  weight,  the  preparation  and  other  quah'ties  of  the  articles  of 
food,  advantageously  distinguishes  ityelf  from  v.  Leube's  list,  but  which  ud- 


I 


m 


THE  DIET. 


luckily  is  likewiBe  suggested  only  for  a  diet  in  ulcer.  So,  for  example,  vege>^ 
tables,  puddings,  and  fats,  which  are  preferably  to  be  considered  in  the  diet 
in  tlie  treatment  of  gastritis  and  superacid! ty,  and  partly  also  of  carcinoma, 
are  rather  neglected  in  tlie  diet-lists  of  Penzoldt,  Nevertheleas  it  doubtless 
offers  valuable  hints  for  the  treatment  of  ulcer  as  well  as  for  the  so-called 
*'nursing  treatment  of  the  stomach"  in  general. 

Penzoklt's  dietary  is  likewise  made  up  of  four  lists,  as  shown  on  pages 
283   and   2S4. 

Many  ditticulties  lie  in  the  way  of  our  employing  these  fundamental 
lines  of  a  diet-list  in  a  given  case.  We  must  consider  the  life-liabits  of  the 
patient,  his  inclinations  and  disinclinations  for  or  agamst  certain  articles 
of  food^  his  wishes  for  cliangc  io  cuisine^  the  successive  tdterationa  according 
to  change  of  condition  of  health,  etc. 

We  may  take  it  as  a  principle  of  practice  to  order  for  our  patients  from 
suitable  articles  of  diet  the  so-calied  mast  digesftible  ones.  To  be  sure,  the 
term  "digestibility"  is  very  indefinite,  yes,  in  general  it  may  be  said,  as  I 
pointed  out  many  years  ago  in  an  article,^*  that  food  substances  cannot  be 
designated  at  all  as  easy  or  ditlieult  to  digest.  On  the  other  hand,  the  im- 
plied meaning  of  "digestibility'  of  certain  articles  of  food  can  hardly  be 
misconstrued.  We  know  that  cabbage,  fate  difficult  to  melt,  spicy  and  acid 
substances^  and  alcohol  in  large  quantilies  trouble  the  digestive  functions  to 
a  greater  or  lesser  degree.  Only  in  certain  cases,  nnmcly»  in  atony  of  the 
intestinal  canal  antl  intact  funclion  of  the  siomarh  we  may  dcfiart  from  this 
experience  without  danger,  bccauee  in  just  such  cases  the  undigested  and 
indigestible  food-remnants,  as  well  us  the  substances  forming  femientation, 
may  furnish  a  favourable  stimulus  to  the  diminished  reflex  activity  of  the 
intestinal  canaL 

Tlie  better  we  are  informed  conceruing  the  subjective  and  objective 
disturbances  of  the  work  of  digestion  in  v^peciai,  the  hetter  we  shall  be  able 
to  choose  the  most  suitable  food  for  the  patient  in  nuikiug  njj  the  special 
dietary.  Here  it  must  esj^ecially  be  noted  that  the  diet  must  take  into  con- 
sideration not  only  the  disturbed  gastric  functions,  but  also — it  does  not 
matter  whether  tliey  be  alTet*ted  simultaneously  or  not — the  functions  of  the 
intestines ;  thus,  for  example,  gastric  disturbances  are  often  associated  with 
liabitual  constipation,  or,  on  the  other  hand,  with  habitual  diarrhoea.  Tn 
the  first  a  simple  '^nursing"  diet,  that  wT>uhl  be  free  from  chemical  or 
mechanical  stimuli  of  the  intestinal  periPtalsia;  would  help  the  stomach, 
but  would  absolutely  inhibit  intestinal  action.  Habitual  diarrhoea,  on  the 
other  hand,  requires  a  special  diet  for  the  intestine,  apart  from  the  ''nura- 


i»BoaB»  Berlmt^r  klinirfclie  Wochenschrift,  1890,  No.  20-23. 


Diet  I  (about  10  days) 


Wqos>  im  DftiMK. 


Umml  bMth. 


Gow'a  milk. 


Larqbbt 
Amount  at 

OlfB  TlMK. 


M«At     solution. 


2S0    Om.     (lA 
litre). 


litre). 


Ooe  or  two* 


30-40  Om. 


CrmclMn  (Albert    Six. 


Wftter. 


Va   litre. 


Prmpjlration. 


Special 
HEgutKioMfiNTa. 


From  beef. 


'WltHout  tttt«  not 
■alted,  or  only  » 
litUe. 


Well  boUed.  or  Entire  milk  (or 
•tcrlllxed  (Soih-  lime-water  Va. 
lei'e  appamtuei.    !    milk  VaJ. 

Very      aoft,      Juet    FreBh. 
heated  or  raw. 


Should  bave  only 
a  slight  m<<at- 
brotb   odor. 


WlCbout  auffar. 


Ordtnary  water, 
or  aatural  car- 
boDated  water 
with  a  am  all  per- 
centage    of     COa 


How  TO 
BE    EaTXM. 


Slowljr. 


If  deaired,   with  a 
little  tea. 


If  taken  raw 
should  be  stirred 
Into  the  warm, 
not  boiling  meat- 
brotb. 

In  teaspoooful 
doBoa  or  stirred 
into  the  meat- 
broth. 

Not  Boftened.  but 
well  cbewod  and 
InsaHvated. 

Not  too  void. 


Diet  II  {about  10  days). 


I 
I 


Pood    on    Drink. 


CalTea'  brain. 


OalTOT*  thymua. 


Ptgeoo. 


Chieken. 


Raw  bML 


Raw  beef-sausace. 


LiAROBBT 

Auovar  AT 

ONK  TllfB. 


IDO  Gm. 


lOO  Gm. 


One. 


Aa    large    as 
a  pigeon. 


Pakpaaatiok. 


Boiled. 


Boiled. 


Bolted. 


Boiled. 


SPBCIAI. 

Rbquireubntb. 


How    TO 
BB    EATBN. 


from 
membranea. 


all    Beat  taken  in  meat- 
broth. 


Llkewi*«,    eirpct-^est  taken  lo  meat- 
lally      carefully      broth. 
Isolated. 


100  Om. 


too  Gm. 

30  Gm. 


Cbopp<«d     line,     or 

I    scraped,    with 

only  a  little  salt. 


Only  young,  wltli- 
out  akin,  tendons, 
and  the  like. 

Only  young,  with- 
out skin,  teadona, 
■  lid  ib«  like  (RtDflil 
fattened  cblrken). 

From  the  tend^r- 
iolB. 


Best  taken  In  meat- 
broth. 


BfKit   tAken  in  meal- 
brotb. 


To   b«   eaten   wiih 
crackera. 


Without  addition.     A   Ilttlo   smoked. 


Wttb  milk,  cooked 
to  make  gruel. 


To    be    eaten 
crackers. 


with 


H               ^ 
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Diet  HI  {about  8  days). 

^^M               Food  or  Driitk. 

Larosbt 
Amount  at 

PRBPAJM^TtON. 

SPBCIAt^ 

How  to 

ONB  Thik. 

• 

HBQUtKBlOCXTS. 

BS    BaTEN. 

^^^H               PI  scon. 

One. 

Broiled  with  freah 

Only  young,  with- 

Witbout gravy. 

butter,     not     too 

out  sklo,  tendons, 

lutich  scBiuned. 

and  the  like. 

^H               Chicken. 

Ontt. 

Broiled  with  fresh 
butler,     not     too 

Ooly  young,  with- 
out skin.  Lendoud. 
and  the  like. 

Without  gravy. 

^B                BeefitvJLk. 

100  Gm. 

With  freah  butter, 
rare.      (English 
style.) 

The  mrat  from  the 
tfiidcrloiu,      well 
beaten. 

Without   gravy. 

^m 

1(»  Qm. 

Raw.  scraped  flne. 

Weakly      smoked, 
without  the  bone. 

With   white  bread. 

^H              Mllk-bro&d,      or 

60  Om. 

Baked  crisp. 

Stale      (so-called 

Carefully    chewed, 

^H                   Zwieback  or  Frel- 

rolls,  etc). 

well    Insalivated. 

^H                    burner  [Utiu]  pret- 

^H                   «cl». 

^H                     POtaCODB. 

BO  Qm. 

{a\  Maided.  (£>bolled 
In  salt  water. 

The    potatoes 
should  be  mealy, 
and  nhoutd  crum- 
ble on   crushing. 

i 

I 

^^^^1       CeullOower. 

60  Om. 

As     a     vegetable, 
hot  led     in     salt- 
water. 

Only    the    flowers 
are  to  be  used. 

1 

1 

Diet 

IV  (about  S  to  U  days). 

LARGS9T 

^H               Food  or  Dkink. 

Akount  at 

PlUSPABATION. 

Special, 

How   TO 

OMB  TXMB. 

RSQUIRJCMENTfl. 

sa  Eatbn. 

^H               VentBoa. 

100  Om. 

Hoasted. 

Saddle,  nottoofkrah. 

hut  vitLout  "bBot- 

g^iut" 

■ 

^^^ 

^H                 Pmvtrldge  [quail] 

One. 

Broiled    wUhoul   Young      animals 
bacOQ.                          without     akin. 

i 

■ 

tendons,  ttga.  etc; 

1 

should    hang    tor 

1 

^^^1 

a   time. 

1 

^^^1 

^^^^        Boast  beef. 

IM  Gm. 

Medium   to   rare. 

From  good,  fatted 
cattle;  we  11 -bent- 
en. 

Warm   or  cold. 

^H                Tetid^rlola. 

100  Gm. 

Medium   to   rare. 

From  good,  fatted 
cattle,  well- beat- 

Warm   or  cold. 

^M 

100  Om. 

Roasted. 

eu. 
ProTO  good,  fatted 
cattle;     well -beat- 
en. 
All     flsh-bo-nes 

Warm   or  cold. 

^m               Ptke.    Bhad.     cam, 

100  Om. 

Boiled     In     salt- 

In   the   fish-gravy. 

^H                   trout. 

water,     without 

should    bt»    care- 

addition. 

fully   removed. 

^H                Caviar. 

50  Om. 

Raw. 

Salted     a    little. 
(Russian  caviar.) 

^B                Hlce. 

50  Om. 

Masbed.        pusbed 

Soft  Isolled  rice. 

tlirough  a  sieve. 

^H                AaparaguB. 

50  Gm. 

Boiled. 

Soft,    without    the 
hard  part. 

Wltb  a  tittle  melt- 
ed  butter. 

^B                 Scrambled  eggs. 

Two.                 ' 

With  a  little  fresh 
butter  and  salt. 

^H                 Omelet    (50uffl§). 

Two. 

With     20     0  m. 

Must    liave    risen 

To     be     eaten     at 

sugar. 

well. 

once.    . 

Htewed  fruit. 

60  Om. 

From  ffcah  boiled 
fruit,       to      be 
strained    through 
a  sieve. 

Free  from  al!  ker- 
nela   and  peel. 

Red  wtne. 

lOO   Om. 

Lfgbt,   pure,   Bor- 
deaux. 

Or     some     corres- 
pond Ing    kind   of 
red  wine. 

Slightly    warm. 

i 

» 


ing**  diet.    In  such  cases,  a  milk  diet,  for  instance,  or  a  diet  rich  in  sugar 
wonld  be  a  gross  dietetic  error. 

As  is  to  be  seen,  directions  for  diet,  to 'be  successful,  must  be  associated 
irith  a  thorough  inetruction  of  the  patient.    This  must  consist  in 

1.  An  exact  statement  of  time  for  the  separate  meals. 

2.  An  exhaustive  list  of  the  allowed  Botrients  and  refreshments. 

3.  A  fairly  exact  direction  as  to  the  weight  and  the  amount  of  the  foods 
and  drinks. 

4.  Short  directions  as  to  the  preparation  of  the  foods,  temperature 
of  the  drinks,  and  any  other  pertinent  remarks. 

As  to  1 :  A  regulation  of  the  time  for  each  meal  is  to  be  desired,  be- 
cause the  cause,  or  at  least  the  occasion,  of  the  dige.■^tive  disturbances  may 
lie  in  a  false  division  of  time  for  ingestion.  In  general,  it  may  be  held 
aa  a  rule  to  advise  small  and  frequent  meals,  but  this  is  not  useful  or  at  all 
neoeasary  in  all  cases.  For  the  frequent  ingestion  is  associated  witli  a  dis- 
advantage not  to  be'  disregarded,  namely,  the  absence  of  pauses  for  the  rest 
of  the  diseased  organ.  The  latter  ore  to  be  considered  especially  in  eases  of 
abnormally  increased  glandular  secretion.  In  general,  the  frequent  and 
small  meals  are  adapted  in  all  cases  of  atony  of  tlie  stomach  and  stenosis 
of  the  pylorus,  in  which  the  musculature  of  the  stomach  manages  small 
quantities  well»  and  becomes  insufficient  only  with  the  larger  meals.  But 
also  in  the  first-mentioned  cases  an  exact  time  division  is  desirable  in  order 
not  to  induce  overloading  on  the  one  hand,  and  on  the  other  hand  frustrate 
secretion  of  the  gastric  juice,  with  its  unfavourable  effects  upon  the  mucous 
membrane  of  the  stomach. 

As  to  2:  As  a  rule  this  point  is  commonly  disregarded,  according  to 
my  experience.  More  is  usually  forbidden  and  ki;s  allowed  than  is  good 
for  the  patient.  I  am  of  the  the  opinion  that  it  is  the  duty  of  every  physi- 
cian to  question  as  to  whether  any  dietetic  restriction  applies  to  the  exigen- 
cies of  the  case.  The  objection  that  we  may  injure  more  by  great  com- 
pliance than  by  the  contrary  does  not  hold  good,  as  we  may  also  injure  by 
too  great  a  deprivation  of  tlie  whole  organism,  and  in  many  cases  take  from 
it  the  possibility  of  finding  a  compensation  for  the  already  weakened  and 
diminished  assimilation.  Al^^o  it  must  not  be  overlooked  that  by  too  great 
a  limitation  of  the  allowed  foods  a  certain  monotony,  indeed  an  aversion  to 
the  cuisine,  may  be  established;  wdiich  asserts  it&elf  either  in  temporary 
anorexia,  or,  still  worse,  in  an  explosive  violation  of  the  dietary  restrictions, 
and  thus  increases  the  trouble. 

In  dietiiry  directions,  shall  we  give  rules  as  to  the  forbidden  foods 
and  drinks?  Here  I  deviate  from  the  prevailing  customs,  and  that  on  the 
following  grounds:  General  prohibitions  (for  example,  the  well-known 
advice,  to  eat  nothing  acid,  fat,  or  spicy),  are  worthless  as  a  whole,  because 
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the  patient  docss  not  know  what  to  do  with  tliem,  and  above  all,  because  this 
generalisation  goes  actually  too  far.  Detailed  directions  about  all  forbid- 
den substances  would  be  of  importance  if  they  only  were  uctually  complete. 
But  even  the  strictest  carefulness  of  the  physician  cannot  make  them  so. 
The  patient  may,  if  he  will,  make  the  most  pronounced  dietetic  errors  even 
in  spite  of  tlie  most  specific  prohibitive  regulatiuns.  This  leads  to  the 
partly  comic,  partly  aggravating  controversies  between  physician  and  pa- 
tient, whicli  are  beat  avoided  by  designating  onhf  what  is  alloived  and  add- 
ing the  remark,  bes^t  in  writing,  ''what  is  not  allowed  is  forbidden" 

As  to  3:  The  importance  of  exact  quantities  of  the  ingesta  needs 
hardly  any  comment.  This  is  not  difficult  when  one  has  clear  ideas  as  to 
the  amoimt  of  food  and  drink  necessary  in  the  healtliy.  In  this  respect, 
there  is  no  need  for  us  to  be  too  pedantic  and  to  carry  tlie  conscientiousness 
to  scruples ;  but  we  should  not  choose  such  imits  as  a  cup,  wine-glass^  table- 
spoonful,  plate,  which  naturally  vary  within  the  widest  limits. 

As  to  4:  Birections  as  to  the  methods  of  preparation  of  the  ingesta 
are  commonly  necessary^  Sometimes  the  patient  himself  asks  for  explicit 
directions.  The  remarks  should  deal  with  tfie  preparation  of  meat  (raw, 
under-done,  well-done),  as  to  whether  gravies  should  be  served  with  them 
{an  important  point),  and  the  way  to  prepare  the  latter;  further,  with  the 
artificial  division  of  the  meat  (cliopping,  mincing,  etc)  ;  finally,  with  the 
addition  of  condiments^  (salt,  pepper,  paprika,  mustard,  lemon,  nutmeg, 
vinegar,  oil,  etc.).  The  same  answers  also  for  fish.  As  to  vegetables,  farin- 
aceous food,  preserves,  etc.,  the  question  of  preparation  is  also  of  impor- 
tance; in  the  former  particularly,  the  mechanical  division,  then  the  choice 
of  additions  (fat,  sugar,  condiments,  acids,  etc.)  ;  as  to  preserves,  tlie  way  of 
serving  in  the  original  form,  as  marmalade,  with  the  addition  of  sugar 
or  acid,  or  other  similar  substances. 

As  to  drinks  and  liquids  (soup,  coffee,  tea),  we  must  consider  first  of 
all  the  temperature.-**  We  give  here  a  table  of  the  most  desirable  tempera- 
tures of  the  most  important  drinks  and  foods  :** 

Temperature  of  article. 

Water    +  12  to  13*  C. 

Selters  and  aodn  water +10  to  12°  C. 

Whit«  wine     . , +10^  C. 

Red  wine    +  17  to  18*  C. 

Beer  ... - +  12  to  15*  C. 

CofFtH*  and  tea,  not  over.  ................. +  40  to  43*  C.    (Wiei; 

Meat  broths  (milk  and  Hour  soups) +  37  to  43*  C, 


Tompftre  the   instructive  treatise  by  UfTelnmrm,   I'ehcr  die  Tempera tur  unserer 

Spei'aen  und  GetrHnke.  Wiener  KHnik,  18S7,  Ileft  6. 
«  According  to  Munk  and   Ewald.     Eraahning  des  geaunden   and   krankcn   Men- 

schen,  1895,  third  edition,  P,  320. 
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Temperature  of  article. 

Milk  (not  under  10  to  18'  C.  h  not  over -f  a3  to  40*  C. 

Pur^ea   ^ porridges)  +  :i7  to  42^  C. 

Roasted  foods  .  +  40"  C. 

Breld*  not  over  . +  30"  C. 

As  to  spiritous  liquors,  the  amount  of  alcohol  and  sugar  is  of  impor- 
icc,  and  the  amount  of  oarbonic  acid  for  mineral  waters.  For  tea,  coSee, 
id  cocoa,  directions  as  to  the  atr^ngth  of  the  infusion,  and  whether  sub- 
loes  (sugar,  milk,  nun,  cognac)  should  l>e  added  is  of  importance. 

Our  dietiiry  therapeutic  task  is,  however^  not  yet  exhausted.  Uowever 
well  planned  tJie  diet  may  be,  it  will  only  exceptionally  fulfil  all  the  indi- 
cations of  the  disease.  It  happens  that  patients,  contrary  to  the  rule,  can- 
not tolerate  this  or  that  food,  and  sometimes  have  an  aversion  to  a  food. 

Above  all,  however,  the  course  of  the  disease,  from  week  to  week,  re- 
quires changes,  and  thus  the  diet  may  need  additions  or  subtractions,  and, 
according  to  the  condition  of  the  weight,  an  increase  of  the  constituents 
rich  in  calories  or  (when  there  ifi  an  abnormal  increase  in  weight),  a  reduc- 
tion; or  the  diet  may  need  modifications  in  various  directions,  according 
to  whether  the  eifect  on  the  intestine  is  favourable,  excessive,  or  unsatis- 
factory. 

As  we  see,  a  dietary  direction  given  "Ver/e  artis"  is  a  complicated  and, 
particularly  for  the  young  physician,  a  difficult  undertaking,  especially 
88  the  medical  stuilent  had  not  been  instructed  in  this  subject  (in  contrasit 
to  writing  prescriptions).  Our  modern  age  of  macliinery  has  invented  a 
substitute  in  the  institution  of  a  dietetic  ''calender^'  (the  leaves  of  wdiich 
can  be  torn  otT).  It  is  a  pity  that  such  a  mischief  should  be  practised  and 
ako  defended  by  scientifically  versed  physicians,  the  same  physicians  who 
cannot  accentuate  enough  a  strictly  indiviclualised  treatment.  How  is  such 
a  "pattern"  diet  eongrous  with  the  spirit  of  an  iiulividualising  treatment? 
Hence,  ^*away  with  printed  or  otherwise  manifolded  diet  slips.'*  Each  pa- 
tient must  receive  his  own  diet-list,  adapted  to  tlie  charactori8ticj=i  of  his 
case,  the  condition  of  his  nutrition,  his  habits  of  living,  etc.  Let  hira  for 
whom  this  is  too  much  trouble  seek  other  fields  than  that  of  medicine. 

Entirely  different  h  tlie  question  «»  to  wliothfr  it  is  rtd%Msahl*»  that  the  phy- 
fiician  should  be  instntrtwl  in  Hie  "proH.cribrnj?*'  of  a  diet  ]h\.  Thisi  qupHtion  must 
be  answered  in  th»  affirmative.  Prominent  clinicians.  like  v.  Leul*,  PenKofdt.  etc., 
have  a  perfet?t  right  to  ^ive  such  diet-li^sts  fts  may  sen^e  for  the  ii«e  and  the  fftiidanee 
of  the  physician;  hut  thetf  gerve  only  as  partnii^mas^  not  for  thftughtlfss  copying. 

Ab  far  as  diet  in  the  individual  affections  is  concerned  it  is  not  easily 
possible  nor  requisite  to  give  more  than  a  general  review  at  this  place.*    Let 

•The  apecinl  directiouR  nre  to  t>e  found  in  the  Special  Part  of  this  work,  in 
the  chapters  on  the  varioi]^  diseases. 
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US  begin  with  the  most  harmless  disturbance,  actde  gastritis.  The  indica- 
tions here  are  quite  evident;  they  read  simply:  eparing  of  the  affected 
organ.  Here  we  will  be  able  to  renounce  tlie  administration  of  a  diet  rich 
in  calories,  and  that  the  more  so  because  the  loss  of  weight  due  to  under- 
feeding ig  soon  compcnt^tcd  by  a  quickly  improving  appetite  and  the  in- 
creased ingestion  of  food.  The  principle  that  only  fluid,  non-irritating 
(slimy)  food  is  most  suitable  has  been  Bubstantiated  by  thousandfold 
experience.  For  the  beginning  of  a  diet  richer  in  calories  we  must  be  gov- 
erned by  the  condition  of  the  tongue,  a  genuine  longing  for  food,  and 
finally  the  cessation  of  the  subjective  symptomg  and  of  a  fever,  if  the  latter 
was  present 

Just  as  clear  are  the  indications  in  severe  disturb ancea  of  motility  due 
to  stenosis.  Before  all,  in  this  case,  the  substances  must  be  given  in  such 
a  form  as  will  cause  no  difficulty  in  their  passage  through  the  narrowed 
pylorus.  Here,  the  most  ideal  food  would  be  the  liquid.  This  htis  been 
substantiated  by  practical  experience  in  severe  cases  of  pyloric  stenosis. 
One  extraordinarily  important  objection,  however,  is  the  fact  that  it  will 
not  be  sufficient  for  the  improvement  or  maintenance  of  the  organism.  We 
must,  therefore,  always  endeavour  to  give  not  only  liquid  foods,  but  also 
small  quantities  of  pulpy  or  semi-solid  substances.  Here,  however,  the 
secretion  of  gastric  juice  plays  a  deciding  role.  If  this  is  sufficient,  as  it  is 
in  benign  pyloric  stenosis,  and  sometimes  also  in  malignant,  we  can 
give  albuminous  substances  well  prepared,  in  solid  tliough  finely  divided 
form,  namely,  the  lighter  kinds  of  meats  and  fish,  of  carbohydrates  those 
that  can  be  served  as  purees,  and  of  solid  fats,  small  quantities  of  butter 
(about  50  to  60  grammes  a  day).  On  the  otlier  hand,  the  diet  in  pyloric 
stenosis  with  no  secretion  at  all,  or  almost  none,  is  quite  different — the 
albuminous  bodies  insoluble  in  water  are  either  not  digested  at  all,  or  are 
digested  only  to  a  slight  extent,  and  it  is  our  duty  to  administer  the  album- 
inous substances  necessary  for  maintenance  in  a  liquid  vehicle.  The  same 
is  also  true  of  carbohydrates.  Tlie  former  is  brought  ahout  by  admixtures 
of  albumen  and  yolk  of  egg  in  soups,  albumoses,  peptones,  meat-powder, 
meat  and  fish  purees,  and  the  latter  as  concentrated  amylaceous  or  legfumin- 
oug  soups,  soups  containing  dextrine,  of  which  we  have  a  great  choice. 
(See  page  298.)  Here  also  a  slight  amount  of  butter  may  he  used,  likewise 
in  soup.  Patients  with  pyloric  stenoses  must  ettt  frequently  and  a  little  at 
a  time.  On  the  other  hand,  periods  of  rest,  such  as  are  gained  by  an  early 
and  the  smallest  possible  evening  meal,  are  very  desirable.  In  such  cases 
washing-out  of  the  stomach  in  the  evening  may  \ye  of  benefit. 

Important  also  is  the  postulate,  brought  forward  on  many  sides,  to  let 
such  patients,  as  stomach  patients  in  general,  keep  quiet  during  digestion. 
That  the  patient  should  lie  on  the  right  side  in  order  to  facilitate  the  exit 
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of  ch}T3ie  has  been  correctly  emphasised.  According  to  my  experience,  how- 
ever, this  position  is  not  always  well  borne. 

A  eonijiderable  influence  is  exerted  npon  the  diet  in  snch  cases  by  the 
fermentative  and  putrefactive  processes  always  associated  with  pyloric 
stenosis.  The  more,  however,  we  succeed  by  a  rational  diet  in  overcoming 
tlie  disturbance  in  passage — in  other  words,  the  more  we  bring  about  thor- 
ough eracuation  of  the  stomach  within  tlie  normal  time  after  ingestion  of 
an  accurately  regulated  diet — the  less  frequently  will  fermentations  in  the 
gtomach  occur.  To  tlie  latter,  whicli  formerly  always  stood  in  the  fore- 
ground of  consideration,  less  attention  has  to  he  paid  than  to  the  emptying 
of  the  stomach  within  the  right  time.  How  important  the  systematic 
measuring  of  the  gastric  contents  obtained  from  the  fasting  stomach,  as 
has  been  carried  out  at  my  clinic  for  years,  is  for  the  judgment  of  this  state 
liffairs,  needs  no  special  mention. 

The  question  of  feeding  in  atony  is  similar  to  that  in  stenosis — we 
know  to-day  that  liquid  substances  undoubtedly  leave  the  stomach  quicker 
than  solid  substances ;  it  should  here  also  be  our  aim  to  administer  the  sub- 
fltances  in  a  puree  or  in  a  fluid  form ;  and  the  more  especially  in  fluid  form, 
the  more  deficient  the  secretion  of  the  stomach.  Here  also  the  dictum 
holds  good — never  any  overloading  of  the  stomach! 

Concerning  the  further  simple  disturbances  of  secretion  not  compli- 
cated with  mechanical  insufficiency,  views  are  etill  divided  as  to  the  diet- 
etic measures.  In  superacidJty,  for  example,  theory  requires  greatest  possi- 
ble restriction  of  the  amylaceous  foods  and  i>ronounced  recommendation  of 
much  meat  and  proteids  in  general,  on  the  assumption  that  hereby  the 
exceefi  of  hydrochloric  acid  is  thus  bound  up  and  its  irritating  action  on 
the  gastric  mucous  membrane  avoided.  On  the  other  hand,  there  are  also 
many  opinions  which,  on  the  other  side,  ascribe  an  irritation  on  the  gastric 
secretion  to  the  free  ingestion  of  meat  and  albumen,  and  recommend  an 
amylaceous  diet.  This  standpoint,  which  for  many  years  has  had  an  ad- 
herent in  T.  Snhlern,"  has  been  made  the  centre  of  the  discussion,  by  the 
recent  laboura  of  Jiirgensen,-''  in  Copenhagen.  Jiirgensen  pleads,  by  reason 
of  his  experience  as  well  as  of  the  experinumts  of  v.  Sohlern  and  v.  Jaksch 
on  healthy  persons,  and  which  were  confirmed  by  A.  Schiile,'*  for  a  pre- 

jnant  vegetable  diet  in  increased  s^ecrction  of  gastric  juice.  Jiirgen- 
B  communications  offered  the  opportunity  of  examining  the  question 
in  all  directions,  and  the  existing  material  may  be  considered  as  sufficient 
for  a  critical  judgment.* 


•  Compare  Part  11.  pftge  693.  ct  seq. 
«v.  Sohlern,  Berliner  klinisclie  Wochcnachrift,  1H«V1,  No.  20-21, 
'■.Tflrp^nsen,  Archiv  fUr  Verdiuiiingskrankheitcn,  1^07.  Bd.  Z,  P.  2. 
••SchtUe,  Zeitsehrift  fUr  kliniache  Medicin.  1895  mid  1808,  Bd.  28  and  29. 
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Accordingly,  we  may  take  the  stand  that  a  predominant  meat-diet  for 
patients  with  superaeidity  must  be  regarded  as  not  well  adapted,  and  that, 
furtiier,  carbohydrates  in  a  suitable  form  are  to  be  recommended  for  the 
feeding  of  such  patients.  We  cannot,  however,  go  so  far,  as  to  prescribe  a 
strictly  vegetable  diet  to  i)atii>nts  with  superaeidity,  first,  because  tJie  same 
encounters  great  doubt  as  to  the  necessary  nutritive  value ;  then  because  the 
acidity  of  the  gastric  juice  is  not  permanently  diminished  in  spite  of  con- 
tinued administration  of  carbo!iydrates;  and  finally,  as  experience  teaches, 
because  the  ingestion  of  meat  in  moderate  amount  is  well  home  in  super- 
acidity.    A  mixed  diet,  therefore,  is  the  most  suitable  one  also  in  such  cases. 

Far  more  important  than  the  question  of  carbohydrates,  h  the  ques- 
tion of  fats.  In  this  respect  the  investigations  of  Ewald  and  Boas,  Akimow- 
Peretz,  Strauss  and  v.  Aldor,  Backmann  and  Buch  have  brought  forward 
evidence  that  fats  inhibit  the  acid  secretion,  at  least  temporarily,  and  even 
perhaps  permanently,  as  Buch  and  Akimow-Peretz  assert,  and  that  they 
are  exceedingly  well  borne  and  assimilated.  In  any  case  proof  is  furnished 
that  fats  in  appropriate  fonn  are  eminently  adapted  for  the  treatment  of 
superaeidity. 

It  must  be  imderstood  that  these  remarks  apply  only  to  uncomplicated 
superaeidity,  whether  the  same  is  the  precursor  of  an  ulcer  or  a  symptom 
of  gastritis  acida,  or,  finally,  of  a  purely  nervous  origin.  When,  however, 
a  motor  insufficiency  is  co-existing,  the  standpoint  of  emptying  of  the 
stomach  is  so  prevailing  that  the  consideration  of  acid  secretion,  which 
essentially  is  dependent  on  the  insufficiency,  is  subordinated. 

Still  other  indications  are  existing  in  superaeidity  associated  with  nlcus 
veniricuIL  Here  the  most  important  aim  is  to  exclude  from  the  diet  all 
mechanical,  chemic,  and  thermic  irritations  and  harmful  influences, 
whereby  the  preference  of  vegetable  to  animal  Fubstances  again  is  relegated 
to  the  background.  Of  course,  the  former,  in  form  of  soups  and  pur^s, 
have  the  preference,  because  they  leave  the  stomach  as  quickly  as  possible, 
wliile  meat,  even  when  prepared  very  suitably,  always  induces  a  certain 
secretion  of  gastric  juice. 

The  opposite  fimctional  anomaly,  t!ie  disappearance  of  the  secretion  of 
gastric  juice,  achplia  gastrira,  as  it  was  first  called  by  Einhom,  with  its 
various  intermediate  stages  requires  the  following  dietetic  consideration. 
The  albuminous  bodies,  especially  meat,  are  to  be  taken  in  normal  amount, 
but  must  be  of  selected  quality  and  suitable  preparation;  artificial  albu- 
minous preparations  are  hardly  necessary.  Martins.""  to  be  sure,  believes 
tliat  we  can  also  give  a  lieavier  meat  diet,  and  he  has  satisfied  himself  as 
to  their  excellent  digestion.     There  is  no  doubt  that  this  is  possible  with 


*Martiufl,  Ueber  Achylia  gastrica,  Wien  and  Leipzig,  1897. 
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duodenal  digestion,  but  it  is  questionable  as  to  whether  it  is  advisable 
to  burden  the  intestine  with  the  work,  which  normally  it  does  in  eonjunc- 
tion  with  the  stomach.    We  believe,  therefore,  in  the  integrity  of  the  above^ 
mentioned  principles.     Very  well  digested  are  the  vegetable  substances  in 
ich  eases,  as  far  as  they  may  be  ingested  in  the  form  of  purees,  and  it 
lUst  be  our  task  to  introduce  them  into  the  diet  in  the  form  of  amylaceous 
mps,  vegetable  purees,  amylaceous  food  and  puddings,  and  also  preserves. 
It  is  important  to  mention  tliat  the  fats  in  a  good  form,  in  the  first 
pkce  butter-fat,  are,  apart  from  individual  exceptions,  excellently  borne 
in  these  types  of  secretory  disturbances.    The  presumption  of  these  dietary 
irections  is  that  the  motility  of  the  stomach  is  good  and  the  pylorus  not 
►structed.     When  achylia  gastrica  is  complicated  with  disturbed  motor 
[unction  and  pyloric  obstruction,  the  basis  of  diet  which  we  have  already 
pointed  out  holds  good. 
^m  It  is  rather  difficult  to  determine  the  diet  in  carcinoma.     The  decisive 

^nactor  in  this  case  is  the  presence  or  absence  of  a  stenosis  of  the  stomach, 
^nhat  is,  whether  retention  is  or  is  not  present.  In  the  latter  case  the  diet 
Hmay  keep  entirely  within  the  limits  just  mentioned  for  the  diet  in  chronic 
H^stritis.  In  such  cases,  the  appetite  is,  above  all,  the  detennining  factor. 
When  the  latter  fails,  we  must,  in  order  to  keep  the  patient  above  water, 

*drop  all  scholastic  views  concerning  easy  and  difficult  digestibility^  and 
taust  ejcperiment  with  this  or  that  food.  How  easy  it  is  to  make  such  pa- 
tients happy  through  some  harmless  relish,  and  only  absolutely  harmful 
■articles  of  food  (such  as  mayonnaise,  bacon,  salads,  cabbage,  etc.)  are  to  be 
banished  energetically.  The  view  of  Beneke  and  others,  brought  forward 
in  the  seventies  of  the  last  centur}*,  concerning  the  favourable  influence  on 
carcinoma  exerted  by  a  vegetarian  diet  has  not  been  proved  in  practice,  yet 
in  the  majority'  of  cases  the  same  is  preferred  to  animal  diet.  That,  how- 
»ver,  the  carcinoma  in  itself  has  nothing  to  do  with  the  matter,  is  to  be  seen, 
instance,  in  patients  who,  after  a  successful  gastroenterostomy,  return 

to  a  mixed  diet  as  they  did  when  healthy,  and  progress  remarkably. 
Concerning  disturhfinees  of  absfirpfion  as  svmptoms  of  stomach  dis- 
j,  our  knowledge  to  date  is  indeed  only  too  meagre.  It  seems,  accord- 
f^ing  to  our  experiences,  that  the  oecurrence  of  genuine  independent  dis- 
turbance's in  the  lymph-apparatus  of  the  stomach  is  xery  doubtful.  For 
D.  GJerhardt'*'  as  well  as  especially  v.  Htfering,-^  and  later  Strauss,*®  found 
that  even  in  the  most  severe  stomach  diseases  (apepsia  gastrica,  carcinoma) 
sufficient  material  may  still  be  absorbed.     Although  this  primarily  holds 


"♦D.  Gerharclt,  Berliner  kliniBche  WochenBchrift,  l^*n«,  Xo.  35. 

''v.  Mering,  Klinischea  Jahrbuch,  1899,  Bd.  !7. 

»  Strauss,  Zoitschrirt  fllr  klini&che  Medicin,  1900,  Bd.  4L 
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good  only  for  carbohyd rates,  we  may  assume  that  the  absorption  of  peptones 
can  hardly  he  otiierwise. 

It  folk>ws  from  this  that  in  our  dietary  regulations  we  need  not  take 
especial  account  of  absorption  disturbances. 

Senisorij  difcsturbances  in  the  sphere  of  the  stomacli  are  either  the  ex- 
pression of  an  organic  disease,  or  a  symptom  of  a  so-called  nervous  dys- 
pepsia in  its  various  manifestations.  -m 

In  many  cases,  especially  of  the  first  group,  we  are  able  to  steer  clear 
of  discomfort  manifested  during  digefttitui  by  nieami  of  suitable  directions; 
thus  by  strict  regulation  of  the  temperature  we  may  preveut  the  occurrence 
of  gastralgias  that  follow  tlie  ingestion  of  cold  drinks.  In  other  oases, 
where  similar  manifestations  are  due  to  the  ingestion  of  bighly-tipiced 
or  acid  foods,  we  can  likewise  find  the  remedy  in  prohibiting  the  same. 

It  is  dilferent  in  riervom  djjspepsia  and  its  related  forms*  Every  cal- 
culation fails  in  these  oases.  It  happens  that  substances  at  one  time  well 
bomej  yes,  even  excellently  borne,  may  cause  at  other  times  the  most  dis- 
agreeable symptoms.  To  these  belong  by  no  means,  as  we  might  believe, 
only  foods  usually  considered  dilfieult  of  digestion,  but,  quite  the  reverse, 
such  substances  as  have  been  generally  proved  to  be  easily  digested.  In 
these  cases  a  cautious  experimentation  is  indi^^pensable. 

As  far  as  my  ol)servations  have  taught  me,  in  all  these  cases  of  a  capri- 
cious and  moody  stomach  a  varying  and  at  the  same  time  copious  diet  is 
an  essential  condition  for  well-being;  milk  and  abstinence  cures  are  never 
less  suitable  than  in  neurasthenia  of  the  stomach.  Restriction  of  fat^ 
ought  to  be  particularly  avoided. 

The  same  holds  trne  for  the  protean  forms  of  "nervous  vomiting." 
We  can  ht^st  find  out  what  the  stomach  can  bear,  by  cautious  and  system- 
atic experimenting.  As  a  princi|de  for  all  cases  of  nervous  vomiting  the 
following  holds:  avoidance  of  large  quantities  of  liquids,  especially  during 
and  immediately  after  each  meal. 

Disturbances  of  a  single  function  are  rare  in  chronic  diseases  of  the 
digestive  apparatus;  we  discussed  above  the  anomalies  of  the  individual 
functions  only  for  the  sake  of  a  schematic  regulation.  Tiie  consideration 
of  all  clinical  factors  is  indispensable  for  the  feeding  in  individual  cases. 
Likewise  the  statements  made  are  tnie  only  for  cases  of  idiopathic  disturb- 
ances of  the  stomach;  while  in  cases  of  eccondary  impaiiTnent  of  the 
functions  of  the  digestive  apparatuB,  the  dietetic  consideration  of  the 
prim  fir y  affection  is  necessary.  Without  doubt  here  ahso  the  knowledge  of 
the  condition  of  the  digestive  functions  is  not  to  be  underestimated. 

To  the  results  of  objective  examinations  belong  also  investigations 
of  metabolism,  in  as  far  as  they  teach  ns  whether  the  individual  compon- 
ents of  the  foods  become  assimilated  and  manifest  themselves  in  the  body 
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meat  or  fat  addition,  or  whether,  for  any  reason  whatever,  they  remain 
unused  and  leave  the  body,  or  whether  tliey  are  destroyed  in  the  body  in 
^ite  of  good  absorption.  Systematically  carried  out  investigations  of 
iBetaboliBm  of  this  kind  would  be  of  great  value,  and  they  would  give 
answer  in  this  or  tliat  direction  as  to  the  slightest  variations  in  metabolisnij 
more  precisely  than  the  scales  can  do.  Unfortunately  they  are  still  too 
complicated  to  find  employment  at  the  sick  bed. 

A  further  method  that  occasionally  yields  information  and  may  serve 
an  index  for  our  dietetic  treatment,  is  the  examination  of  the  fEBces. 
lly  easy  is  it  to  find  in  the  stool  remnants  of  connective  tissue  and 
tmdigested  muscle-fibres  in  severe  catarrhs  of  the  stomach,  as  soon  they 
are  associated  with  catarrhs  of  the  intestine  (Biedcrt.  M.  Einhrirn,  B. 
Oppler,  A.  Schmidt,  Boas,  II.  Strauss,  Zweig,  and  others),  and  sometimes 
entirely  undigested  pieces  of  meat  of  considerable  size  are  seen.  As  a 
matter  of  cxjurse,  a  small  quantity  of  muscle-fibres  occur  normally,  partfcu- 
lirly  after  ingestion  of  a  copious  quantity  of  meat.  On  careful  exam- 
ination of  normal  and  abnormal  fa?ces  (best  by  means  of  the  now  well- 
recommended  slool-sieves) .  and  with  consideration  of  the  last-mentioned 
factor,  a  judgment  is  possible  as  to  the  pathological  increase  of  the  mus- 
cle-fibix^,  if  repeated  investigations  are  equally  positive. 

In  simOar  manner,  tc;sts  of  the  fceces  yield  us  information  as  to  the 
possible  incomplete  digestion  of  starch  (tests  with  iodine-potassium-iodide, 
sugar-tests)  or  digestion  of  fat  (estimation  of  fat,  fatty  acids,  and  soaps, 
according  to  the  usual  rules),  and  thus  may  give  us  useful  points  as  to 
the  necessity  of  a  possible  restriction  of  these  foods. 


Artilcial  Food  Preparations. 

The  fact  that  proteids  remain  frequently  undigested  or  are  only 
partly  digested  in  the  stomach  has  already  given  an  opportunity  for  the 
chemists  and  physiologists  to  produce  preparations  which  are  artificially 
prepared  in  such  a  way  that  they  may  be  directly  absorbed.  Similar  at- 
tempts have  been  made  to  prepare  carbohydrates  in  a  particular  manner 
eo  as  to  convert  the  same  into  a  readily  soluble  form  (usually  powder 
form),  free  from  waste.  More  recently  also,  they  made  the  attempt  of 
bringing  fats  into  a  form  more  adapted  for  digestion, 

Afl  to  the  artificially  predi^'csted  proteids.  they  are  prepared  by  vari- 
ons  methods,  partly  through  artificial  digestion  by  means  of  the  well- 
knoim  enzymes  (pepsine,  papain,  pancreatin.  [bromalin-pine^ipple] ) . 
partly  through  the  influence  of  over-heated  steam.    In  some  preparations 
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the  manufacturing  process  is  not  known.  Artificial  products  of  thig 
kind  are  called  peptones,  or,  uiore  correctly  albuiiioses. 

In  the  course  of  the  last  two  decades  a  great  Dumber  of  such  products 
have  been  put  ou  the  market,  and  particularly  within  the  last  ten  years 
great  progress  has  been  made  in  improving  die  taste  and  the  concent  ra- 
tion of  these  albumosjes.  Furthermorej  it  may  be  considered  as  proved 
that  the  alburaoses  are  assimilated  in  the  bod}^  similarly  to  meat,  and  that 
therefore  the  same  may  be  regarded  as  a  substitute  for  egg-albumen,  meat 
or  fish. 

The  practice  seems  to  indicate  that  such  products  are  in  great  demand, 
and  that  the  general  public,  seduced  by  the  extraordinary  promises  in  the 
daily  newspapers,  urgently  demands  their  use,  in  the  hope  of  gaining  new 
life  and  new  strength  from  them.  Exact  science  must  not  be  misled;  it 
must,  uninfluenced  by  the  daily  advertisements,  figure  on  tlie  real  value 
of  these  food  preparations,  and,  if  the  results  of  objective  investigations 
demand  it,  warn  against  their  over-estimation. 

The  first  question  is:  is  there  a  necessity  for  such  artificial  products, 
ami,  if  8o,  for  which  conditions?  Such  a  necessity  may  arise  under 
three  circumstances.  First,  when  a  natural  peptonisation,  or  rather 
albumosisaiion,  does  not  occur.  This  happens  most  frequently  in  cases 
of  chronic  glandular  gastritis,  then  in  cases  of  carcinnma  of  the  stomach, 
and  also  permanently  or  only  temporarily  in  other  gastric  affections. 

In  chronic  gastritis,  hi  which  the  necessity  of  such  substitutes  ought 
to  be  usually  felt  the  most,  there  is^  as  experience  shows,  never  any  reason 
for  it.  If  the  patients  have  appetite,  they  tolerate  also  natural  albumen 
and  its  products,  provided  they  are  prepared  in  the  right  manner.  If 
there  is  loss  of  appetite,  artificial  products  will  not  be  capable  of  replac- 
ing the  proteid  deficit  in  the  body  to  any  sufficient  extent.  The  case  is 
similar  in  cancer  of  the  stomach.  We  cannot  help  much  with  the  few 
grammes  of  albumen  which  we  administer  the  patient  in  the  form  of 
albumoses;  the  patient  himself  recognises  this  fact  only  too  soon,  and  the 
food  preparations,  upon  which  he  has  put  all  his  hopes  to-day.  he  will 
abandon  to-morrow.  Jloreover,  tlie  administration  of  large  doses  of 
albumoses  la  usually  impossible^there  are,  of  course,  exceptions— on  ac* 
count  of  the  high  price,  the  had  taste,  and  also  on  account  of  rapidly 
appearing  dislike  and  other  disturbances   (diarrhcea). 

Secondly,  albumoses  may  be  indicated  in  cases  where  we  intention- 
ally wish  to  relieve  the  stomach  and  to  introduce  food  which,  being  solu- 
ble in  water,  is  particularly  adapted  for  ready  admission  into  the  intes- 
tines. Such  an  indication  exists,  for  instance,  in  gastric  ulcer,  and  also  in 
motor  disturbances  of  a  high  degree,  particularly  in  pyloric  stenosis,  what- 
ever its  origin  may  be.     Indeed,  the  administration  of  Leube-Eosenthal'fl 
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ineat--solution  is  still  approved  by  many  physicians  as  an  aid  in  the  nutri- 
tion in  gastric  ulcer.  Less  approvctl  is  the  administration  of  albumoses 
in  pyloric  stenosis,  although  in  just  these  cases  where  the  hydrochloric 
acid  secretion  ia  lost,  an  assistance  to  the  nutrition  is  not  witliout  value. 

Finally,  we  might  think  of  administering  albumoses  as  an  aid  to  the 
nutrition  in  general,  naiiioly,  in  cases  where  a  debilitation  of  the  body 
^pfe  been  caused  by  the  disease  itself  or  its  consequent  diet.  This  indica- 
tion is  the  least  well-founded,  but,  as  Klemi)erer-"  has  Btoted  so  well,  the 
nutritive  value  of  the  highly  concentrated  albumoses  is  nevertheJess  so 
slight  that  it  cannot  compete  at  all  with  our  usual  mttural  food-substancea, 
particularly  tlie  egg-albumen  or  the  milk. 

A  little  better  than  with  the  artificial  mixture  of  albumoses  is  the 
e^tect  with  the  so-called  menl-powders  and  leguminoses,  an  addition  of 
which  to  soups  is  capable  of  increasing  the  niilritive  value  of  the  same, 
though  it  may  not  be  considerable,  particularly  if  we  take  care  to  pre- 
pare thick  and  concentrated  soups  [gruel].  We  need  not  take  into  special 
account  the  amount  of  dextrines  in  some  special  products,  such  as  Ne&tl^'a 
Food,  Kufeke's  Food,  [Horlick's  Malted  Milk,  Malted  Food,  Eskay's 
Food],  as  a  natural  saccharification  of  the  starch  is  rarely  entirely  lacking 
even  in  grave  gastric  disorders. 

Finally,  the  artificial  ffii-prepdmiions  are  intended  for  introducing 
fat  in  a  most  appropriate  form  into  tlte  stomach.  Some  writers  took  par- 
ticular pains  to  nianufiicture  oil  rich  in  fatty  acida,  in  order  to  relieve  the 
intestinal  juices  from  the  task  of  fat-splitting,  or  to  facilitate  tlie  absorp- 
tion of  fat  where  the  same  is  defective  for  any  reason.  The  oldest  of 
fats  of  this  kind  is  the  co<l-liver  oil;  the  more  recent,  the  lipanin  and 
v.'Mering's  Kraft  Schocolate  [Hauswaldt  Vigor  Chocolate],  and  Lipogen- 
chocolate*  The  ingestion  of  large  amounts  of  fat  is  particularly  recom- 
mended for  the  improvement  of  the  state  of  nutrition,  but,  besides  this, 
subjective  tolerance  comes  into  account. 

Without  doubt,  a  great  increase  of  adipose  tissue  can  be  obtained  by 
means  of  the  mentioned  fats  as  well  as  of  the  natural  fats,  whereby  the 
organism  may  be  supported ;  but  tlie  question  is,  whether  we  cannot  obtain 
the  same  results  by  means  of  the  neutral  fats  which  nature  offers  us,  such 
as  butter,  cream,  and  oil.  The  latter  must  certainly  be  answered  affirma- 
tively; we  shall  therefore  make  use  of  artificial  fats  only  when  a  special 
cauae  epeaks  against  the  employment  of  the  natural  fats. 

The  discussions  on  this  subject  teach  us  that,  on  an  average,  the 
value  and  importance  of  the  artificial  food-preparations  is  often  over- 
estimated.    They  deserve  occasional  employment,  but,  as  a  whole,  their 
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indioatioa  is  limited.  The  desire  for  change,  or  the  very  deraaud  that 
Bomething  be  done^  brings,  under  some  circumstances,  tlie  employment  of 
Buch  artilicial  methods  to  our  mind ;  but  the  physician  ought  to  look  out 
that  the  expectations  of  the  patients^,  and  particularly  of  their  relatives, 
are  not  stretched  too  high.  On  account  of  the  high  prices,  artificial  food- 
preparations,  especially  of  the  albumoses  and  fats,  are  to  be  reserved  only 
for  well-to-do  patients;  while  the  same  effect  can  be  obtained  for  the 
poorer  clashes  by  means  of  appropriate  preparation  of  natural  foods,  anc 
that  witli  con!?iderably  ler^s  expense. 

The  acme  of  the  era  of  artificial  food-preparations  seems  rather  to 
have  passed ;  numberless  preparations  recommended,  or  rather  thrown 
upon  the  medical  and  lay  public  by  the  clamor  of  advertisement,  are 
already  part  of  histor}',  and  only  a  few — and  these  not  always  the  best  ones 
— have  maintained  themselves  in  the  favour  of  the  general  public  and  the 
physicians.     How   long  will  they  last? 

In  conclusion,  we  give  a  brief  review  of  the  most-used  preparations 
of  albumosc?,  amyhim,  and  fat. 


Preparations  of  Albumoses,* 

Leube-Rosenthal  Meat  Solution:  1.8  to  6.5  per  cent,  peptones, 
besides  9  to  11  per  cent,  soluble  albumen. 

Kemmerich's  Peptone:  30  per  cent,  albumoses,  18  per  cent,  peptones 
(Kiihne),  0  to  12  per  cent,  soluble  proteids;  besides  8  to  10  per  cent, 
potassium  phosphate,  potassium  chloride,  and  earthy  phosphates,  0.3  per 
cent.  fat. 

Koch's  Peptone:  18.8  per  cent,  peptones,  1(>.0  per  cent,  propeptones, 
1.4  per  cent,  insoluble  albumen,  16  per  cent  other  nitrogenous  substances, 
0.8  per  cent,  fat,  G.9  per  cent,  salts,  and  40.1  per  cent,  water. 

Denayer's  Peptone  (mixture  of  albumoses  and  peptones) :  19  per  cent, 
organic  substance,  10.5  |x^r  cent.  all>unioses,  1.5  per  cent,  peptones. 

Somatose:  tasteless  and  odourless  powder,  mixture  of  albumoses 
made  of  meat,  soluble  in  water;  contains  80  per  cent,  albumose. 

Eucasein  (sodium  casern)  :  white  powder,  readily  soluble  in  water, 
tasteless  and  almost  odourless ;  contains  about  85  to  90  per  cent,  albumen. 

Puro  of  Dr.  Scholl,  Meat  Juice:    33  per  cent  proteids,  of  which  21 


•  An  cxci?Il4*nt  an*!  complete  cf>inpiliition  of  artifidal  food- pre  pa  nit  ions  is  in 
the  writing  of  Max  Heim,  Die  kiinatlichen  Nahrprliparate  und  Anregungsraittel,  Ber- 
lin, IQOL 
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per  cent  is  native  albumen,  3  per  cent,  gelatine,  7  per  cent,  peptones 
(albiini09e8). 

Tropon,  made  by  Finkler:  90  to  97  per  cent,  albumen,  CK5  to  1.0 
per  cent  ash,  0,1  to  0.8  per  cent,  ether  extract.  [A  most  excellent  prepara- 
tion, an  odourless  and  tasteless  powder,  ready  to  be  mixed  witli  other  foi")d; 
may  be  used  for  making  wafers,  cakes,  etc.  Iron-tropon  to  be  recom- 
mended.] 

Soson:  a  finely  powdered,  light-yellow  powder^  insoluble  in  water, 
odourless,  made  of  meat;  contains  92.5  per  c^nt*  albumen,  3.3  per  cent. 
water,  0.85  per  cent.  ash.     [Likewise  a  good  preparation.] 

Roborat  (vegetable  albuminous  prepnrotion)  :  83  per  cent,  albumen, 
11.9  i)er  cent,  water,  2.91  per  cent,  substances  soluble  in  ether,  L25  per 
cent,  ash. 

Plasmon  (milk  albumen  preparation)  :  74.54  per  cent,  albumen^ 
12.56  per  cent,  water,  L7(j  per  cent,  fat,  8.39  per  cent,  ash,  2.75  per  cent. 
carbohydrates, 

Sanatogen  (casein  preparation)  ;  05  per  cent,  casein  and  5  per  cent. 
glycerophosphate  of  sodium. 

[Mulford  Predigested  Beef:  proteids  (in  form  of  peptones  and  albu- 
moses)  4.58  per  cent.;  total  solids,  1(>,8'3  per  cent.;  mineral  matter 
(salts),  0.218  per  cent.;    alcohol  (by  weight),  17,175  per  cent 

Valentine's  Meat  Juice :  water,  54.40  per  cent. ;  organic  matter, 
31.84  per  cent.;  ash.  13.75  per  cent.;  soluble  albumen,  0.44  per  cent.; 
alcohol  extracts,  26.32  per  cent. 

Mosquera^s  Beef  Meal  (prepared  by  digestion  with  pine-apple  juice)  : 
fat,  13  per  cent. ;  proteids,  77  per  cent. 

Mosquera's  Beef  Jelly:  3  per  cent,  of  insoluble  material;  of  the  sol- 
uble portion,  53  per  cent,  consists  of  albuminoids,  which  are  nearly  all 
peptones.] 


2.  Carbohydrate  Preparations. 

The  most  common  infant's  foods  are  to  be  found  in  the  table  on  page 
298,  according  to  A.  Stutzer."*' 

Furthermore,  there  are  the  following  carbohydrate  preparations  in 
use : — '* 

Hartenstein*s  leguminous  flours  (four  mixtures,  according  to  the 
proportion  of  the  nitrogenous  and  anitrogenous  substances,  and  this  pro- 


*A.  Stutzer,  N»hnings<-  iind  Genuasmittel,  Weyl's  HandbMch  fUr  HTgiene,  Jena, 

1fl94,  Fischer, 
"  Xach  Penzold-Stintzing,  Handbiieh  der  »pet.  Therapie.  Bd.  3,  S.  257. 
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Kitrag«n 
om  8ub- 
iUooes 

1      Per 
Cent. 

Fat 

Per 

CeuL 

Carbohydr*t«« 

CeLtuIoM 

Per 
Ceut. 

Per 

CeoL 

Phoi- 
phoric 
Add 

Per 
Cool 

lime 

Per 
Cent. 

Wstcr 

Soluble 

Ptr 

Cent 

bta 
P«r 
Cent. 

P»f 

Cent 

1.  H.  NestK-,   of 

Vevey  .... 

9.91 

4.46 

42.87 

35.04 

0.33 

1.74 

0.59 

0.32 

6.15 

2.Faiiat&SchTia- 

1 

t«r,  of  Gottia- 

gen. .... 

10.79 

4.55 

43.21 

32.99 

1.92 

0.51 

6.54 

8.  F  r  e  r  i  c  h  a  A 

Co.,  of  Lt'ipzig 

11.96 

0.02 

28.76 

44.48 

2.36 

0.53 

6.42 

4.  Knfeke'a  Kin- 

derm  ehl  . 

12.51 

1.81 

21.92 

52.22 

0.65 

2.11 

0.63 

0.11 

8.78 

5.  Radeniaoti,  of 

Frankfurt  . 

13.62 

5.37 

15.51 

55.51 

0.82 

4.06 

1.72 

1.04 

4.54 

6.  Riilge,  of  Lon- 

don ,          .    , 

8.70 

1.38 

5.79 

73.75 

0.68 

0.64 

029 

0.06 

7.08 

7.  Canirick,    of 

NewYork .  .  . 

16.69 

5.53 

28.11 

41.32 

0.18 

3.00 

0.87 

0.S4 

5.17 

8.  Matthinaon'a 

Food.of  Heas- 

hy     \   .   . 

0.20 

70.60 

0.90 

S8.4a 

9.  Muffler  &  Co., 

of  Freiburg. 

15.10 

6.10 

32,87 

39.7f* 

OJO 

3.43 

1.32 

1.00 

4.76 

portion  in  mixture  1  =  1: 2.3,  in  mixture  II  ^  1  : 3.3,  in  mixttire 
111  =  1    :  3,0,  in  mixture  IV  =  1    :  4.8). 

Knorr's  prepared  flours  (oats,  barley,  rice,  lentil,  groats,  and  prepared 
barley,  etc.). 

Liebe's  leguminous  flours  (soluble  only  partly  in  water,  contains  much 
starch). 

Mellin's  food  (is  said  to  be  entirely  free  of  starch,  fairly  soluble,  eon* 
tains  much  sugar,  but  also  particles  which  assume  bluish  colours  on  addi- 
tion of  iodine). 

Tinipe's  preparations:  (1)  soluble  leguminose,  (2)  soluble  oatmeal, 
soluble  only  partly;  besides  Timpe's  milk  powder  containing  little  starch 
and  maizena  (cornstarch). 

Dr.  Teinhardt's  hygiama  (redJish  powder  of  flight  cocoa  ta^te). 

Weibezahn's  preparations  (fine  oatmeal  and  other  preparations). 

To  the  starch  preparations  belong  also  the  various  zw^iebacks,  made  of 
prepared  flours,  such  as,  for  instance,  Opel's  nutritious  zw^iehack,  Rade- 
mann's  nutritious  toast,  Strohschein*s  heef-cakes,  aleuronatzwieback,  etc. 

[The  Health  Food  Co.  furnishes  good  preparations.] 
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3.  Preparations  Containing  Fats* 

X^ponin  contains  6  per  cent,  oleic  aciil,  [lipogen  Chocolate], 
T,  Mering's  Kraftschokodale  [llauswaldt  Vigor  Chocolate],  (99.1  per 
cent,  dry  substance)  coetaiua  4.1  per  cent,  albumen  and  alkaloids,  20. D7  per 
cent  fat,  72.44  per  cent.  anitrogenouB  substances^  1.25  per  cent,  ash  (very 
palatable  and  well  borne). 

[A  number  of  oil  and  egg  emulsions  are  on  the  market,] 


Extrabuccal  Ifutrition, 

When  for  any  reason  whatever  nutrition  by  the  mouth  is  imposBible, 
or  when  the  stomach  and  intestines  are  capable  of  accepting  and  digesting 
only  small  quantities  of  food,  or  finally  when  for  therapeutic  reasons  a 
temporary  relief  of  the  alimentary  apparatus  is  indicated,  the  extrabuccal 
nutrition  may  form  an  important  aiding  measure  to  the  therapy  of  nutrition. 
Three  ways  are  open  for  the  extrabuccal  nutrition:  (1)  nutrition  by  the 
rectum,  (2)  subcutaneous  nutrition,  (3)  nutrition  through  a  gastric  or 
duodenal  fistula.    Gavage  may  also  he  called  extrabuccal  to  a  certain  extent. 


1.  Niitriiion  by  the  Rectum   (Nulrieni  Enema). 

The  phvsiojogie  basis  of  the  clysmata  nutricntia,  recommended  and  em- 
ployed already  by  Celsus,  had  not  been  created  before  the  investigations  of 
Voit  and  Bauer,^*  as  well  as  of  Eiehhorst.*'  The  first-mentioned  authors 
have  established  by  animal  experiments  that  prrjteids  may  be  partly  absorbed 
even  without  previous  peptonization,  but  that  common  egg-albimien  is 
resorbable  only  on  addition  of  chloride  of  sodium. 

Eichhorst  found  that  also  the  prnteids  of  the  milk,  as  well  as  solu- 
tions of  myosin  and  albuminates  of  alkalies,  may  be  absorbed  from  the 
rectal  mucous  membrane.  Experiments  on  the  human  being  made  by 
Czemy  and  Latschenbergcr^*  showed  the  same  results  for  albuminates,  and 
demonstrated  furthermore  that  emulsified  fat  and  starch-paste  also  are 
absorbed,  whereby  it  remained  in  doubt  whether  the  latter  was  saccharified 
before  the  absorption  or  whether  it  was  absorbed  as  such. 

1.  V.  Leube'*  recommended  meat-pancreas  elysmata  as  very  useful  and 
easily  al>sorbable,  and  demonstrated  this  good  assimilation  by  estimation 
of  the  urea. 


^Volt  nnd  Bnupr,  Zeitsehrift  fdr  Biologie.  18flfl,  Bd.  5. 
» Eichhorst,  Pflliger'a  Arcliiv,  1871,  Bd.  4. 

•*C2erny  and  Lfitf*c!ienber(^r,  Virehow's  Archiv,  1874»  Bd.  .5fl,  8.  flOl, 
T.  Leulw,  Deutsches  Archiv  ftir  kltnische  Medicin,  1872,  Bd.  10,  S.  13. 
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It  is  a  very  mnch  mooted  question  how  large  the  quantity  of  albumen  1 
and  the  amount  of  anitrogenous  substances  must  be  for  maintaining  the] 
nitrogen  equilibrium,  and  whether  we  actually  may  succeed  in  nourishing  I 
patients   through    exclusive   or   predominant   rectal   enemata.      Voit   andJ 
Bauer  are  of  the  opinion  that  only  one-fourtli  of  the  proteids  are  ab&orbedJ 
and  that  it  is  impossible  to  nourish  completely  man  or  animal  by  the  i 
rectum,  particularly  as  it  is  very  difficult  to  introduce  into  the  body  the 
necessary  quantities  of  anitrogenous  substances,'"     A  furtherance  in  the 
explanation  of  the  question  of  the  nutritive  value  of  the  nutrient  eneraata 
is  due  to  Ewald^^  and  Huber.**    The  former  has  demonstrated  by  estimation 
of  nitrogen  in  the  urioe  and  fasces  that  Ggg  enemata,  prepared  or  unpre- 
pared, are  absorbed  Just  as  promptly  as  the  commercial  alburaoses,  and  that 
they  may  bring  about  a  considerable  increase  in  body  weight,  correspond- 
ing to  that  caused  by  peptones.    Furthermore,  Ewakl  has  proved  that  albu- 
mopes  .Jo  not  offer  better  conditions  for  their  absorption  than  common 
emulsified  egg-albumen  does.     Huber,  rehing  also  upon  the  estimation  of 
nitrogen,  lias  Biibstantiatcd  tlie  statements  of  the  fnrmcr  investigators,  and 
especially  those  of  Ewald,  and  coniirme  the  fact  that  egg-albumen  is  ab- 
sorbed from  the  rectum,  but  simultaneously  he  showed  that  the  addition  of 
a  small  quantity  of  table  salt  (one  gramme  NaCl  to  one  i's:g)   favourably 
influences  the  absorption  of  emulsified  eggs.     The  capability  of  absorption 
of  the  clyemata  was  not  essentially  increased  by  peptonising  tlie  egg. 

This  view,  however,  is  not  generally  adopted,  v.  Leuljc,^*  for  instance, 
prefers  the  peptones,  because,  being  absorbed  more  rapidly,  they  are  less 
subject  to  putrefaction  before  absorption  than  the  native  proteids  intro- 
duced into  the  rtM^tum.  According  to  Plantenga's*'*  investigations,  somatose^ 
among  tlie  proteid  substances,  is  most  easily  resorbed.  To  he  sure,  not  more 
than  20  per  cent*  solutions  must  be  employed,  as  otherwise  diarrhoea  occurs. 
Still,  under  the  most  favourable  conditions^  not  more  than  25  grammes 
can  be  assimilated,  which  would  an)ount  to  100  calories. 

Ab  to  carhohtjdrates,  it  is  known  that  starch  (after  previous  saccharifi- 
cation),  as  well  as  the  sugars,  are  absorbed  from  the  mucous  membrane  of 
tlie  rectum  and  colon.  Hereby  we  must  remember  that  highly  concentrated 
solutions  of  sugar,  irritating  the  rectum  rather  easily,  are  quickly  expelled. 

w  Bauer,  v.  ZiemBsen's  Haadbuch  der  nllgemeinen  Therapie,  1883,  Bd.  1,  Thiel  1, 

S.  204. 
■'Ewald,  Zeitftchrift  fiir  kliniiw^he  Medicin,  1887,  Bd,  12,  S.  407-425;  Du  Bois-Rey- 

momra  Archiv  fUr  Anatomie  und  Physiolope,  18D9,  S,  100. 
*''Hubfr,  Korrpftpomlenzbhitt  fiir  Schweizer  Aerzte.  15  November,  1800;   Deutachea 

Arehiv  fiir  klinrsclie  Mediein,  li^OL  Bd.  47.  8.  4J>5, 
•v.  Leixbc?,  Uober  cxtnibucfiiln  Ernlihrung,  Deutsche  Idinik  am  Eingaiig  des  XX 

Jabrhunderts,  IflO!,  !.  Lielerung. 
«'PIantenga,  Inaug.<Dias.,  1898. 


According  to  Plantenga^  cane-sugar  was  absorbed  the  easiest,  while  grapo- 
^HOgar  very  easily  produced  diarrhtea.    Accordiog  to  v.  Leube,  higher  con- 
^Bentrations  than  of  5  to  G  per  cent,  sugar  must  not  be  used.    Starch  solu- 
tions may  be  employed  in  solutions  of  20  to  30  per  cent,,  so  that  in  an 
^^ficema  of  300  grammes,  about  '^00  calories  are  introduced  into  the  body. 
^^         According  to  the  congruent  investigatiom  of  Deuscher/^  Plantenga, 
Stiiwe,**  and  Strauss,**  only  10  grammes  of  fat  are  absorbed^    The  absorp- 
tion is  increased  by  addition  of  pancreas   in   substance    (v.   Leube),   or 
through  previous  emulsifying  of  the  fat.    According  to  E,  W.  Baum/*  the 
absorption  of  fat  is  hereby  considerably  facilitated. 

Technique  and  Com  posit  ion  of  NtdrietU  Enema  in. — Ewald*'  gi''^*^  the 
following  directions;  40  grammes  wheat  flour  are  luixed  with  150  cubic 
centimetres  of  lukewarm  water  or  milk,  and  1  or  2  eggs  with  about  3 
grammes  of  tal>le  salt  and  50  to  100  cubic  centimetres  of  a  15  to  20  per  cent. 
grape-sugar  solution  are  added  and  the  whole  mass  is  wt*U  stirred.  The 
addition  of  a  small  quantity  of  alcohol,  in  the  form  of  a  glass  of  red  wine, 
serv^  as  a  stimulant.  Tlie  nutritive  value  of  the  mi^tture  amounts  to  about 
450  calories. 

A  cleansing  enema  of  one-fourth  litre  of  water  or  salt  solution  must 
precede  the  injection  of  the  nutrient  enema,  and  we  must  wait  till  the 
evacuations  (sometimes  several)  have  occurred;  the  quantity  of  the  enema 
ust  not  amount  to  more  than  200  or  300  cubic  centimetres. 

The  introduction  is  done  either  i^^th  a  syringe  attiehed  to  a  long, 
soft-rubber  tube  or  with  the  irrigator  (fountain  sjTinge),  which  may  also 
be  supplied  with  a  soft-rubber  tul>e  with  a  wide  opening.  After  the  intro- 
duction the  patient  should  remain  for  a  few  minutes  in  a  recumbent  or 
lateral  position. 

In  addition  to  the  egg^,  I  have  for  several  years  employed  milk  for 
utrient  enema,  and  T  convinced  myself  that  the  greater  part  of  the  same 
sappears  by  absorption,  while  the  smaller  part  curdles,  evidently  through 
bacterial  action,  and  is  expelled  later.  The  enema  recommended  by  me  has 
the  following  composition:— 

k250  grammes  milk, 
2  yolks  of  eggs, 
3  grammes  of  table  salt, 
1  tablespoon  of  red  wine, 
1  teaspoonful  of  wheat  starch. 

**  Deuacher^  Deutsches  Archiv  fiir  kliiii»che  Mcdicin,  lMf>7,  Bd.  58. 

«Stnvr^,  Berliner  kliiiiacfii?  Wwhensplirift,  lSi>6,  No,  20. 

«  Strauss,  Chflritf-Annalen,  1897.  22  Ja!irgnn|r. 

**E.  W-  Baunr,  Tlieraple  <Wr  Geg^nwart.  September,  1902. 

*»Ewald,  Therapie  der  Gegenwart,  1000,  S.  -133. 
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In  a  large  cumber  of  respective  (see  below)  cases  I  could  convince  my- 
self that  thig  quantity  was  readily  absorbed  by  the  rectum  and  that  a  small 
fraction  of  it  was  expelled  ouly  after  nmny  hours.  Eiegel*"  employs  almost 
the  same  eomposition. 

I  apply  the  injection  by  means  of  a  Tlegar  funnel  and  a  long,  soft 
rectal  tube.  The  irrigator  is  less  useful,  because  the  latter  must  be  removed 
again  after  the  application  of  the  cleansing  enema;  while  in  the  use  of 
the  funnel,  by  simply  lowering  and  elevating  it  the  water  may  return  from 
the  rectum,  and  the  nutrient  enema  may  immediately  be  injected. 

A  considerable  large  amount  of  nutriments  may  be  brought  to  absorp- 
tion, if,  as  I  have  practised  it  for  several  years,  the  fluid  is  allowed  to  flow 
drop  by  drop  into  the  intestine,  which  is  done  preferably  by  supplying  the 
afTei'ent  tube  with  an  appropriate  clamp.  Under  these  circumstances  we 
may  succeed,  though  not  alw^ays,  in  introducing  about  1  litre  of  milk  a  day, 
which  amounts  to  600  calories.  The  single  doses  of  the  injected  fluid,  when 
applied  in  this  manner,  may  amount  to  500  cubic  centimetres,  and  the 
procedure  may  be  repeated  at  least  three  times  a  day.  Thirty  to  forty  min- 
utes are  spent  in  the  flow^  of  the  nutritive  fiuid. 


2.  Suhcvianeous  Nutrition, 

In  this  method  of  nutrition,  neither  proteids  in  their  native  form  nor 
in  the  form  of  albumoscs  or  peptones  come  under  consideration,  because 
the  former  remain  unchanged  after  subcutaneous  introduction  and  are  elim- 
inated in  the  urine,  while  albumoses  are  not  assimilated  and  in  addition 
produce  toxic  effects^  There  remain,  therefore,  only  the  fats  and  carbo- 
hydrates for  subcutaneous  introduction. 

As  to  carbohydrates,  F,  Voit,"  to  be  sure,  has  demonstrated  that  con- 
siclerable  quantities  of  sugar  (up  to  00  grammes  and  more)  can  be  taken 
up  through  the  skin  into  the  blood.  On  the  other  hand,  as  experience  shows, 
the  subcutaneous  application  of  sugar  meets  with  great  difficulties^  in  the 
practice,  on  account  of  its  painfulness — v.  Ijcube  observed  fever  at  the  appli- 
cation, and  warns  directly  against  further  experiments. 

Of  greater  prospects  appears  to  be  the  subcutaneous  fat-nutrition. 
v.  Leube*"  deserves  great  credit  for  having  introduced  it  into  practice. 
According  to  this  author.  50  to  100  grammes  of  oil  are  readily  injected 
under  t!ie  skin,  preferably  by  allowing  the  oil,  which  was  sterilised  by  boil- 
ing, to  flow  slowly  from  a  funnel  closed  with  cotton,  or  by  its  being  pressed 


**Die  ErkranknngieTi  dcs  Magens.  Wien,  1806,  S.  247. 

"F.  Voit,  MUnchener  mediciu.  WophenBcbrift,  1808,  No.  31. 

<*  \\  Leube,  Verhaimdlungen  dea  13.    Krongresses  ftir  innere  Mediciu,  1905. 
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under  the  skin  by  meaas  of  a  special  pressure  apparatus  (du  Mesnil,  Ewald, 
SatUi^  Strauss).  Unlortuimtelv,  this  protedure  is  not  entirely  painless. 
Accordiiig  to  Ewald,**  it  cannot  be  done  for  any  length  of  time  in  sensitive 
patients.    The  method,  therefore,  has  not  been  generally  adopted. 


I 


I 


3.  Nutrition  Through  Gastric  and  Jejunal  Fistidce, 

This  form  of  nutrition  conies  under  consideration  either  when  the 
entrance  to  the  efomach  is  permanently  occluded,  or  when  the  stomach 
has  become  incapacitated  by  corrosive  poisons  or  carcinomatous  growth  to 
exercise  its  digestive  function. 

In  the  former  case  nutrition  is  administered  through  a  gastric  fistula, 
in  the  latter  case  (according  to  MaydPs  procedure),  through  a  jejunal 
fistula. 

If  there  is  a  prospect  of  gradually  removing  the  obstacle  in  tlie  passage 
(as,  for  instance,  in  cicatrized  strictures  of  the  oesophagus),  the  nutrition 
through  a  gastric  fistula  is  undoubtedly  a  most  u^ieful,  indeed  a  life-saving 
measure,  while  in  malignant  processes  of  the  oesophagus  or  the  stomacli, 
feeding  per  fistuJam  can,  of  course,  be  expected  only  to  pc^stpone  the  unavoid- 
able end  for  a  short  time, 

4.  Gavage,  Alimentation  Forch,  Suralimentation  {Dehove^'^) , 

Gavage  also  belongs,  to  a  certain  extent,  to  the  extfabuccal  feeding. 
Debove  was  the  first  to  make  the  attempt  of  curing  tnljerculosis  of  the  lungf 
by  means  of  pouring  strengthening  aliments  (milk,  eggs^  meat-{>owder) 
into  the  stomach,  and  others,  particularly  French  physicians  (above  all 
Dujardin-Beaumetz),  followed  him  in  this  method,  Peiper®^  and  later 
principally  v.  I^yden,^=  pointed  to  the  excellent  effect  of  gavage  in  certain 
cases.  In  diseases  of  the  digestive  apparatus,  the  same  has  not  been  trie*!, 
as  far  as  T  know,  but  in  my  opinion  it  is  of  a  certain  importance  also  in 
this  respect.  According  to  my  experience,  based,  to  be  sure,  only  upon  a 
few  observations,  gavage  comes  under  consideration  with  a  view  of  success 
in  all  those  cases  in  which  appetite  has  been  reduced  so  much  that  there  is 
danger  for  the  integrity  of  the  organism.  For  instance,  I  saw  some  cases 
in  which  anorexia  was  the  only  one  and  essential  symptom  of  the  disease, 
and  in  its  existence  continuing  for  months  and  years  there  was  not  an 


*•  Ewald,  Tlierapj>  d^r  fJ^gcnwart,  Octoljer,  1000. 

**Deljove.    Dti    traitement    do    la    phthisk*   pulmonfiirc   par   FaHimetitfltion    foreCe, 

Paris,   1881. 
II  Peiper,  lXnitf*chefl  Archiv  ftlr  klinische  Medicin.  1885,  Bd.  37. 
•*v,  Leyden,  Verhandhing  do«i  Vereins  ftlr  innere  Medicin,  Jahrg.  8,  S.  74. 
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inconsiderable  danger  for  the  orgaaisra.     Although  the  indicatio  catisali 
is  not  fulfilled  hereby^  there  is  m  the  forced  alimentation  a  safe  and  simul- 
taneously harmless  remedy  against  the  loss  of  strength,  which  under 
circumstances  should  be  tried. 


Indications  for  Rectal  Feeding,* 

'If  we  take  into  consideration  the  affections  of  the  (Esophagus,  which 
naturally  are  closely  connected  with  gastric  allectioDS,  we  have  to  mention 
above  all  the  cases  with  stenoses  and  strictures  of  the  cesophague,  then  the 
diverticles,  as  fit  objects  for  ihe  rectal  feeding  and,  as  a  matter  of  course, 
only  in  that  stage  in  which  Huids  cannot  pass  at  all  or  only  partly  into  the 
stomach. 

Spasms  of  the  cpsophagus  or  eardia  (cesopha^sm,  cardiospasm)  will 
only  exceptionally  and  temixirarily  make  rectal  feeding  necessary. 

In  the  just-mentioned  cases,  reetal  feeding  corresponds  eLSclusively 
to  the  indiadio  rifalis,  while  in  the  following  gastric  affection  a  second 
indication  is  added :  protection  and  relief  or  avoidance  of  the  affected 
organ.  Such  is  particularly  the  case  in  cancer  of  the  stomach,  benign 
stenosis  of  the  pylorus  or  duodenum  with  consecutive  ectasia  and  the 
gastric  ulcer. 

In  vtincer  of  the  stomach,  especially  that  of  the  pylorus,  the  mainte- 
nance of  nutrition  by  rectal  eneniata  is  justified  by  the  defective  propulsioa 
of  the  ingesta  and  its  resulting  developments  of  toxic  products  which  un« 
favourably  influence  stomach  as  well  as  intestinal  portions.  But  in  gaa^l 
trie  cancer  rectal  feeding  must  be  employed  only  as  a  supplement  to  buccal 
feeding.  For,  as  far  as  my  experience  goes,  rapid  debility  ensues  if  reetal 
feeding  is  employed  exclusively.  Another  reason  for  rectal  feeding  is  the 
fact  that  the  tissue  It^^ses  its  amount  of  water  as  a  result  of  deficient  resorp- 
tion in  the  stomaeh,  a  condition  which  unfavourably  influences  tlie  whole 
body. 

The  support  of  nutrition  by  means  of  alimentary  enemata  is  plain 
and  generally  reeoramended  by  a  majority  of  writers  in  cases  of  benign 
stenosis  of  ihe  piflorus.  In  cases  of  this  kind  the  danger  for  the  organism 
rests  principally  in  the  defective  resorption  of  fluid.  A  practical  standard 
for  the  necessity  of  systematic  introduction  of  fluid  by  the  rectum  is  found 
in  the  quantity  of  the  urine.  If  this* is  reduced  substantially  below  1000 
cubic  centimetres  within  twenty- four  hours,  I  usually  have  rectal  enemata 


•An  the  aubcutiinecma  feeding  baa  not  jH  obtained  a  definite  indicative  bajii* 
on  account  of  tht»  above-mentioned  dilliculties,  we  will  consider  only  tbe  rectal  feed- 
ing in  the  following. 
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administered.  The  favourable  influenee  is  iijamfested  not  only  b}*^  the  in- 
creaksed  diureaisj  but  also  by  the  decrease  of  the  tormenting  thirst,  and  also, 
thougli  rarely,  by  increase  of  body  weight.  Plain  water  or  water  with  table 
salt  (Wegele*'),  one-half  litre  two  or  three  times  a  day,  may  be  injected,  or, 
according  to  Fleiner's''*  advice,  slightly  malted  beef  broth,  or  a  mixture  of 
beef  broth  (two-thirds)  and  white  (Rhine)  wine  (one-third)  may  be  ap- 
plied* Of  course,  the  above-mentioned  enemata,  containing  a  certain. 
(nutritive  value,  are  to  be  preferreil  to  the  injettious  of  plain  water. 
In  several  particularly  severe  cases  of  pyloric  stenosis  whiclx  were  char- 
acterised by  excessive  fermentative  processes,  I  have,  in  order  to  remove 
the  latter  and  simultaneously  to  give  relief  to  tlie  stomach,  had  exclusive 

»  rectal  feeding  adraini.*tered  for  ten  days  to  two  weeks,  and  that  with  strik- 
ingly good  result,  although  this  was  of  course  but  transitory.  This  favour- 
ai)le  influence  was  shown,  apart  from  the  better  subjective  well-being, 
through  tlie  disappearance  of  bacteria  (yeast- fungi,  bacilli  of  various  kinds), 
through  evidently  better  absorption  (abundant  diuresis,  improvement  of 
the  bowel-movements),  even  through  temporary  gain  in  weight.  In  one 
of  my  observations  this  result  continued  for  three  or  four  mouths,  a  result 
not  to  be  underrated  compared  with  a  gastric  affection  stubbornly  defying 
all  therapeutic  measures  (lavage  included).  Kos^ler"  and  Schlesinger*' 
also  followed  a  similar  procedure,  with  favourable  effect,  in  several  cases  of 
gastric  dilatation.  Gastric  ulcer  also  forms  a  not  less  important  indication 
for  partial  or  complete  rectal  feeding.  Hereby  we  have  strictly  to  distin- 
guish the  ulcer  at  the  stage  of  bleeding  and  shortly  after,  from  the  chronic 
ulcer  during  cicatrisation  or  the  recrurlescent  ulcer. 

At  the  stage  of  bleeding  and  several  (m  maxim o  five)  days  afterward, 

tthe  exclmive  rectal  feeding,  if  feeding  is  at  all  necessary,  is  the  best  and 
safest  meUiod  of  treatment,  because  the  preconditions  for  a  rapid  forma- 
tion of  thrombi  to  any  satisfactory  extent  arc  fulfilled.''^  As,  moreover, 
rectal  feeding  is  entirely  sufficient  for  the  maintenance  of  the  patient  for  the 
time  being,  a  deviation  from  it,  such  as,  perhaps,  in  form  of  synchronous 
oral  feeding,  is  without  reason. 

»Xot  earlier  than  three  days  after  cessation  of  gastric  haemorrhage  we 
may,  besides  the  rectal  feeding,  cautiously  begin  in  the  usual  manner  (milk, 
beef-tea,  bouillon,  soft-boiled  eggs,  tea,  etc.)  with  the  ingestion  of  a  hVjuid 
diet 

Besides,  at  the  stage  of  haematemesis,  attention  has  been  calleil,  espe- 

'^Wegiele,  MOnchener  meflicm.  Woclit»Ti»phrift,  1804,  No,  12. 
*     "Fleinpr,  l>hrhiich  der  Kmnkhpit<*n  d(^r  VenlimmfTsorgane.  1808,  1  Halfte,  S.  3fl7. 
**Rf>s9ler,  Wiener  klin.  WothenHchrift,  1893,  No.  40. 
^SchlesiTijyiT.  »hiU.  ISflo.  No.  10. 
"  Compare  Special  Part,  page  455. 
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cially  by  English  phyaicians,  amoDg  whom  I  will  mention  McCall  Ander- 
fion*"  and  particularly  Doukin,''*  to  the  favourable  results  oljtained  by  means 
of  exclusive  rcct4ii  feeding  in  cases  of  chronic  recrudescerit  ulcei^.  DonkiE 
extended  the  time  of  rectal  feeding  as  long  as  twenty-tliree  days  in  several 
cases,  and  reported  excellent  results.  Indeed  by  these  results,  I  was  the 
first  in  Genuany  to  employ  exclusive  rectal  feeding  in  caries  of  severe,  fn- 
queniltf^recurreni  gastric  ulcers  concomitant  with  severe  gastralgia,  in 
which  ike  usual  curaiive  mmsures  had  had  either  no  effect  at  all  or  btU^ 
a  trausitory  one.  The  period  of  rectal  feeding,  during  which,  of  course,  the 
patient  must  be  confined  to  absolute  rest  in  bed,  lasts  usually  ten  days  to  two 
weeks.  Three^  rarely  four,  injeetions  of  the  above-mentioned  mixture  are 
applied  within  twenty-four  hours.  Xo  medical  treatment  (except  hot 
Priessnitz's  umeehlage  or  hot  poultices)  is  applied. 

11  tliirst  is  great,  we  may  allow  the  patient  to  drink  small  quantities 
of  an  alkaline  acidulous  water,  but  I  try  to  avoid  it  if  possible.  After  the 
end  of  the  abstinence  cure,  I  begin,  after  a  few  days,  with  strengthening 
but  easily  assimilable  solid  diet  (meat,  wlie4at  l>read,  vegetal>le  purees,  farin- 
aceous food),  which  then  is  frequently  well  Ix^rne  without  the  occurrence 
of  pain. 

My  experience  about  rectal  feeding  refers  to  more  than  a  hundred 
eases,  a  third  of  which  were  observed  in  my  clinics,  I  regard  my  judgment 
as  fairly  conclusive.  I  may  state  that  in  one  part  of  the  eases  the  rectal 
feeding  is  well  tolerated,  and  that  it  removes  pain  almost  immediately  and 
permafienthf;  in  another  part  of  equal  number  the  result  is  good,  though  not 
permanent;  if  the  natural  feeding  is  resumed,  pain  recurs.  There  are  other 
cases  in  which  no  effeet  at  all  is  observed.  It  is,  however,  doubtful  whether 
in  these  (rather  rare)  cases  we  had  not  to  deal  with  gastric  neuroses  which 
may  simulate  occasionally  an  exact  picture  of  ulcer.  Finally,  there  are 
some  obfervations  of  cases  which  taught  me  that  occasionally  the  sensitive- 
nees  of  the  stomach  made  the  application  of  nutrient  enemata  impossible. 

As  is  readily  seen,  the  result  of  the  nutrient  enemata,  continued  for 
some  days,  is  not  absolutely  certain,  nor  is  the  method  a  pleasant  one. 
Indeed  in  private  practice,  without  sufficient  trained  attendance,  the  method 
is  absolutely  impracticable.  I  observed  severe  collapses,  delirium,  inanition, 
etc.,  in  private  practice,  which  compelled  me  to  interrupt  the  procedure,* 
At  any  rate,  the  rectal  feeding  in  cases  of  gastric  ulcer  should  be  only  the 
uiiimum  refugium  [if  operation  is  denied],  and  only  if  the  diag!iosis  is 


\ 


*  [The  m(^thod  ought  not  to  be  undertaken  tinder  nny  circurastaaceB  without 
the  aaBistatice  of  an  intelligent  trained  nurse.] 

«» McCall  Andersr>n,   Britifth  Mi'dienl  .Journsil,  10  May.   1890. 
»  H.  B.  Doiikin.  The  Lancet,  Sept^^niber  27,  1890, 
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nbeolutely  eure.  If  Ratjen,"*  in  more  recent  time,  recommenda  rectal  feed- 
ing as  ibe  sovereign  cure  for  ulcer,  he  misjudges  the  dilhculties  whicli  are 
aaociated  with  a  systematic  rectal  feeding,  continuing  for  ten  days  to  two 
weeks,  for  the  patient  as  well  as  the  physician  and  the  uur&e.  Quite  apart 
from  this,  good  results  are  obtained  by  means  of  the  usual  and  less  severe 
methods  in  about  88  per  cent,  of  the  cases. 

An  important  indication  for  rectal  feeding  is  finally  given  by  the  fre- 
qamxt  cases  of  nervous  and  imcontrollable  vomiting  or  hyperaesthesia  of 
the  stomach  (irritable  stomach)  :  the  partial  undertaking  of  the  feeding 
by  the  intestine  is  indicated  not  only  by  the  grave  debility  of  the  whole  body, 
but  rather  more  so  because  the  relief  of  the  stomach  undoubtedly  soothes 
the  gastric  nerves. 


Appendix. 
Dietetic  Cures  in  Gastric  Diseases. 

1.  MilJi'  Cures. — In  the  therapeutics  of  digestive  disturbances  milk 
is  of  essential  importance;  it  is  used  against  the  most  various  affections 
of  the  gastro-enterie  canal,  frequently  with  excellent  result,  sometimes  with 
little  effect,  not  seldom  with  great  injury  to  the  patient.  This  diversity 
of  its  effect  is  brought  about  not  only  through  the  above-mentioned  varied 
tolerance  toward  this  food,  but  also  through  the  peculiar  changes  to  which 
milk  is  subjected  in  the  alimentaiy  canal  and  wliich  at  the  present  are  only 
slightly  known  to  us. 

In  the  meantime,  however,  we  possess  at  least  a  few  clinically  useful 
hints^  valuable  for  the  digestion  of  milk  and  its  influences  upon  the  metab- 
olism, which  are  adapted  to  guide  the  administration  of  milk-cures  out 
of  the  wide  sea  of  empyricism  into  the  narrow  channel  of  scientific  criticism. 

In  discussing  this  quujition  we  have  strictly  to  distinguish  between 
systematic  milk-cures  as  originally  carried  out  and  established  by  Karell, 
and  the  occasional  addition  of  larger  or  smaller  amounts  of  milk  to  the 
remaining  fcH>d -port ion. 

As  to  the  former,  we  must  never  forget  that  milk,  even  in  its  largest 
quantities  (about  3  litres  a  day),  does  not  mffice  at  all  to  cover  the  need  of 
nitrogen,  and  particularly  that  of  carbohydTates  and  fat.  It  is  true  this 
only  holds  good  for  the  healthy  individual  under  normal  conditions^  and  it 
is  undoubted  that  the  functionally  wiial-encd  organism  may,  as  the  meta- 
Iwlic  investigations  of  Fr«  ^liiller'^^  and  Klemperer'*^  have  taught,  be  put 


I 


■'Ratjen,  Deutsclie  medicmiHche  Wmhenspbrift,  1836,  No.  52. 
»Fr,  MOller.  Zdt^chrift  fttr  klin.  Medicin,  1889,  Bd,  16,  S.  4»6. 
**  Klemperer,  tbirf.,  S.  550, 
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into  equilibrium  with  this  number  of  calories ;  we  must,  however,  not  forget 
that  in  cases  of  this  kind  the  power  of  assimilation  of  the  organism  is  greatly 
reduced  and  the  alimentary  canal  is  not  adapted  for  the  resorption  of  large 
quantities  of  food-substances.  If  at  all,  it  is  especially  necessary  in  intes- 
tinal affections  to  combine  great  nutritive  value  with  small  substance,  that 
is,  to  administer  the  nourishing  food  in  condensed  form. 

On  the  other  hand,  it  must  be  admitted  that  in  some  cases  of  digestive 
affectionSj  milk  forms  not  only  a  sovereign  nutriment,  but  a  decided  remedy. 
Such  is  particularly  the  case  in  follicular  gastritis  and  in  ulcer  of  the  stom- 
ach or  duodenum.  In  such  cases  where,  especially  in  recent  cases,  it  is 
necessary  to  avoid  all  mechanical  irritations,  and  furthermore  to  bind  the 
excess  of  free  acidity,  the  milk-cure  fills,  as  we  have  known  for  a  long  time, 
its  place  better  than  any  other  food.  [In  recent  time,  Lenhartz"^  is  rather 
averse  to  the  recommendation  of  milk  in  gastric  ulcer.] 

As  far  as  my  observations  allow  me  to  judge,  milk-cures  are  also  nsefyl 
in  those  forms  of  dyspepsia  which  manifest  themselves  usually  in  com- 
plication with  other  diseases  (phthisis,  ana?mia,  etc.)  "^'under  the  clinical 
picture  of  gastric  insulRciency."  In  cases  of  this  kind  milk  is  well  tolerated 
and  well  assimilated.  2\lso  in  a  few  cases  of  nervous  dyspepsia,  when  objec- 
tive disturbances  are  absent,  milk-cures  may  be  followed  by  results,  but 
by  no  meaa*;  in  all  cases ;  there  is  no  rule.  Therefore,  I  begin  with  a  kind 
of  preliminarj'  treatment  before  employing  a  systematic  milk-cure;  its 
effect  will  be  decisive  for  the  actual  ^Vure/' 

ililk  is  frequently  xery  badly  borne  in  dyspepsias  with  constant  loss 
of  HCl ;  the  removal  of  the  yellow,  thick-fluid,  uncurdled  masses  with  the 
strong  odour  of  fatty  ncids  from  the  stomach  will  readily  give  a  conception 
of  the  complaints  of  these  patients  after  ingestion  of  milk.  The  defieiency 
of  coagulation  is  combined  with  the  danger  of  abnormal  decomposition  in 
the  alimentary  canal.  On  the  other  hand,  I  observed  recently  and  fre- 
quently favourable  effects  of  so-called  **/jp-7am-railk"  (milk  finely  coag- 
ulated by  lab-ferment)  in  cases  of  inacid  gastritis. 

Milk  has  an  important  place  in  all  obstructions  of  the  pylorus,  though 
not  in  form  of  milk-cures  in  the  meaning  of  Karell,  but  as  a  partial  feeding 
^in  repeated  small  doses,  cooled,  carefully  sterilised,  and,  if  necessary, 
boiled  with  various  flours  (page  29H).  Milk  is  almost  indispensable  when 
motor  insufficiency  is  combined  with  cliemical  insufficiency,  namely,  in 
chronic  pyloric  hypertrophy  or  pyloric  carcinoma,  etc.  Only  fluid  sub- 
stances can  pass  the  stenotic  pylorus.  In  a  ease  of  chronic  pyloric  hyper- 
trophy I  succeeded  by  means  of  exclusive  feeding  with  fluids  (4  to  5  litres 
of  milk  within  twenty-four  hours),  in  preventing  the  formation  of  stagna- 
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"  Lenhartz,  Medical  Record,  June  10,  1906. 
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tion  in  the  Btomach,  in  increasing  the  diuresis  to  2  litres  and  in  obtaining 
considerable  increase  of  weight  of  the  exceedingly  emaciated  patient. 

Milk-cures  in  the  strict  sense  are  less  adapted  in  atonies  and  mechan- 
ical insnfliciency  without  stenosis.  In  such  cases  large  quantities  of  milk 
would  counteract  the  indication  for  the  best  possible  protection  of  the  gas- 
tric musculature.  Experience  also  speaks  against  tlie  use  of  systematic 
milk-cures  in  these  cases.  The  systematic  use  of  milk  seems  to  me  also 
contra-indicated  in  cases  of  severe  flatulency,  in  chronic  diarrlicea,  in  in- 
U^tinal  tuberculosis,  amyloid  degeneration  of  the  intestine,  as  well  as  in 
ulcerative  processes  of  the  colon  associated    with    diarrhtjea.    There    are, 

Pver,  some  cases  in  which  milk,  and  particularly  hot  milk,  is  well  home. 
In  many  cases  of  milk-cures,  the  intestines  have  more  to  be  looked 
than  the  stomach.  In  a  great  number  of  digestive  affections  there 
i,  for  instance,  constipation  as  a  very  troublesome  sjTnptom  which  is 
ionally  increased  by  the  systematic  ingestion  of  mi!k. 

The  digeatibjtity  of  milk  may  he  more  or  leag  increAsed  hy  certain  admixtures, 
•ach  aa  barley  or  farina  decoctions  (1  part  milk  to  2  or  3  i>art9  of  dL»ooction),  or 
al«o  by  the  addition  of  lime-water  or  lime- powder,  and  finally  by  tlie  addition  of 
cogDftc  or  airac  <  10  to  2nO)  ;  the  addition  of  alcohol,  particolarly,  pcrhaim  on  ac- 
count of  its  bactericide  action,  frequently  effwta  better  conditions  for  digeation. 

A  very  useful  milk  preparation  in  some  cases  of  dyspepsia  ih  the  cream^  on 
account  of  its  extraordinary  amount  of  fat  (14  to  20  per  cent.).  Its  adlminiatration 
IS  especially  indicated  when  larger  quantities  of  fluid  have  to  be  avoided;  to  he 
8ure»  8ubjecti\'e  tolerance  must  not  be  forgotten.  Similar  to  cream  is  the  '^Kraft* 
milch,"  suggested  and  recommended  by  W.  Jaworski:**  it  also  is  distinguished  for 
its  high  amount  of  fat.  Jaworski  u.ned  two  kindfi,  one  with  10  per  cent,  of  fat,  1.8 
per  cent,  of  proteids,  ami  6  per  cent,  of  milk-sugar,  and  another  with  7  per  w^nt,  of 
fat.  1,8  per  cent,  of  proteid»j  and  t5  per  cent,  of  milk-sugar.  The  manufacturing  of 
the  milk  is  done  in  such  a  manner  that  fresh  milk  is  first  diluted  with  water,  the 
crenm  of  10  per  cent,  fat  is  taken  by  centrifugation,  and  6  per  cent,  of  milk-augar 
is  added. 

Attention  has  been  cjilled  to  GMrtnor^a  fat-miik,  which  is  produced  in  such  a 
maimer  that  fresh  cow's  milk  is  diluted  with  water  till  the  amount  of  caaein  is  equal 
to  that  of  mother's  milk.  The  mixture  ia  then  centrifugated  ro  far  that  the  milk 
•  flowing  out  of  the  cream-tube  poasesaes  the  amount  of  fat  of  the  mother's  milk.  The 
deficit  of  sugar  ia  replaced  hy  a  corresponding  quantity  of  sugar  of  milk.  Hereby 
a  milk  is  obtaiiie<!  which  resembles  mother's  milk  tts  to  its  essential  ingrerlients. 
Correspondingly*  Glirtner'a  fat-milk  coagulates  also  on  artificial  digestion  in  finer 
floccules  than  cows'  milk;  and^  according  to  recent  invcstigntions  by  Emil  SchUtz" 
Gartner's  fat-milk  leaves  the  stomach  quicker  than  cow's  milk.  According  to  my 
experience,  which  conforms  very  closely  to  that  of  Riegel  *  the  same  is  much  tjetter 
tolerated  by  the  majority  of  stomach- patients  than  cowl's  milk.    Other  milk  prepara- 


W.  Jaworski,  Tlterapeutische  Monatshefte,  1H07,  Maiheft. 
Emil  Sehdtz,  Wiener  klin.  Wochenschrift,  1806,  No.  48, 
MRiegel,  Die  Erkrankungen  des  Magens,  18§7,  S.  225. 
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tions  are  concentrated  milk,  condensed  railk,  evaporated  milk,  and  various  im7Jt  poir- 
dcrs.  X'egetiible  milk  did  nut  fiod  a  general  adoption  for  dietetic  purposes  in  gas- 
tric diseases. 

Another  dietetic  food,  frequently  used  in  gastro-enteric  diseases  since  Krukea- 
berg'fl  rec'ommemiutionf  ia  huttr  rtnitk.  It  is  frequently  adminiatered,  partly  on  ac- 
count of  its  pleasant  and  refresliiog  taste,  partly  on  account  of  ita  influenee  (due  to 
its  amount  of  lactic  and  butyric  acid)  upon  pcristaUis.  Sirailariy  to  buttermilk, 
sour  milkf  sour  crcam^  koumyst  and  kcfyr*  are  used.  I  frequently  observed  satis- 
factory results  from  the  "two-days"  kefyr  in  cases  of  intestinal  atony,  and  generally 
1  have  employed  the  "three-days"  keft/r  in  habituul  diarrhieas,  usually  with  excellent 
effect.  ["One-day*'  kefyr  has  been  recommended  as  an  excellent  remedy  in  cases  of 
ctinstipation.]**  Only  occasionally  it  is  not  well  tolerated,  caua««  abnormal  fer- 
mentation, and  therefore  has  to  l>e  omitted.  Tlie  efficiency  of  kefyr  has  also  been 
proved  through  the  publieations  of  VVeiKa,*"  Eckervogt,**  Podwyssotzki,**  and  others. 

2-  Weir  Mitchell  Curc^''  (Playfair  Cure,'"-  Feed  and  Rest  Cure).— In 
gastric  neiiro&es,  as  in  other  netirose^s,  attempt  haa  been  made  to  ameliorate 
the  nutrition  and  to  strengthen  tlie  general  state  of  health  by  the  use  of  the 
80-calicd  feed  and  rest  cures.  On  the  whole,  however,  the  expcrienccB  of 
the  authors  are  but  eliglitly  encouraging  as  to  nervous  dyspepsia.  According 
to  Burkhardt,  the  Mitchell  cure  has  no  positive  elfect  in  nervous  dyspepsia, 
and  frequently  even  an  unfavourable  influence.  Furthermore,  according 
to  the  author,  gome  of  the  indications  against  the  feed  and  rest  cure  are  as 
follows:  irritative  conditions  of  the  brain^  both  depressive  as  well  as 
excitative;  then  hysteria  with  uncontrollable  vomiting  and  visceral  neural- 
gias, which  are  recognised  as  affections  of  the  sympathetic  nerve.  Specific- 
ally adapted  for  the  Mitchell  cure  may  be  considered  those  types  of  neu- 
rasthenia and  hysteria  in  which  a  high  degree  of  anorexia  and  consecutive 
great  emaciation,  but  otherwise  objectively  good  digestion,  are  present. 

According  to  my  numerous  observations,  those  cases  are  most  adapted 
for  a  feed  und  rest  cure,  in  which  a  condition  of  sub-nutrition  e.xists  along 
with  normal  gastric  and  intestinal  functions.  Indeed,  the  nervous  dys- 
pepsia, as  far  as  it  is  associated  with  sub-nutrition,  yields,  as  I  will  empha- 
sise in  contrast  to  Burkhardt,  tlie  most  favourable  prospects.     In  these 


•  [Kefyr  can  readily  he  made  hy  the  new  method  of  emplopng  the  kefyr  tablets.] 
••  [Kefyr  has  been  introduced  into  this  country  only  a  short  time;  good  kefyr 
may  be  had  in  Philadelphia  and  other  cities.! 

w  Weiss,  Klin,  ;5cit- und  Streitfrngen.  Wien,  ISOO,  Heft  10. 

•8  Ecken.ngt,  KeHr.  seine  Darstelhmg  aus  Kuhmilcht  Berlin  and  Neuwied,  1890. 
»  Poii\v)'Bsotzki,  Zcitschrift  fdr  diiitet,  und  physikal  Therapie,  1902,  Bd,  5. 
"Weir  Mitchell,  Fat  and  Blood,  third  edition,  1H84,  and  Die  Behandlung  gewisaer 
Formen  von  Kenraathenie  und  Hystprie,  tlbersetzt  von  Dr.  G.  Klemperer,  Ber- 
lin, 1887. 
Ti  Playfair.  SystomatiBclie  Behandlung  der  Hyaterle  und  NerrOBitlt,  Deutsch  von 
Tiachler,  1883. 
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good  results  are  always  obtained.  Different,  however,  are  the  cases  in 
lich  nen'ous  dyspepsia  is. complicated  with  a  true  organic  alTcotiou, 
imely,  gastritis,  myasthenia,  ectasia,  etc.     lu  cases  of  this  kind  1  have 

frec|uently  observed  acute  digestive  troubles  ( vomiting,  diarrhoea,  pres^sure, 

pain),  which  demand  an  interruption  of  the  cure. 


\ 


As  the  number  of  feed-rest-cures  undertaken  by  me  in  cnaeB  of  nervous  dya- 
pepeia  in  the  course  of  the  past  fifteen  years  in  rutlier  large,  1  ask  leave  to  give  a 
few  rules  for  ita  technique,  without  detailing  too  much.  The  |>atients  have  to  keep 
absolute  rest  in  bod  for  four  to  five  weeks.  Nourishment  ia  given  every  two  or  three 
botirs  and  is  to  be  made  fyll  of  changes.  The  hirge  qiiantiliea  of  milk  which  orig- 
tnallj  were  recoinm»'nded  as  an  integral  part  of  the  cure  are,  as  far  as  my  experi- 
ence goes,  not  all  neeeswiry;  on  the  contrary,  they  are,  in  cases  of  gastric  atony,  a 
direct  burden.  They  are  replaced  preferably  by  half  to  one  litre  of  cream  in  doses 
of  150  to  200  cubic  centimetres  each.  The  diet  ought  to  contain  plenty  of  carbo- 
hydrate and  fats,  but  under  no  circumstances  **Genu9smitte!"  (refreshments, 
relishes)  must  be  left  out  of  consideration.  When  constipation  exists,  we  have  to 
take  notice  of  it  in  tlie  diet  by  addition  of  plenty  of  sweets  (sugar  of  milk,  mannit, 
honey,  marmalade,  preserves),  as  well  as  acids  f buttermilk,  sour  milk,  kelyr,  cider. 
Moselle  wine,  lemonade,  etc.).  Massage  and  faradisation  act,  in  my  experience, 
•Mcntially  by  suggestion.  The  result,  that  is,  the  subjective  well-being  and  the 
Sticrease  in  weight,  is  hardly  influenced  by  them.  On  the  other  hand,,  massage  i» 
perhaps  of  value  in  the  better  distribution  of  fat,*  which  in  women  may  be  of  cos- 
metic importance. 

For  better  understanding,  I  give  herewith  the  directions  which  have  proved 
eUScient  in  numerous  cases:  — 


^ 


7  o'clock:-' 

%  litre  Vigor  chocolate  in  crenm. 
3  to  4  zwieback  (2  rolls). 
20  to  30  grammes  butter. 

9:50  Q*clock:— 

C'Ok!    or    warm    meat,    egga,    egg- 
foods,    light   or    white    bread 
perhaps  Graham  breadi),  but- 
ter 20  grammes. 

150  grammes  cream. 

Preserves,  sweet   (stewed  fruit). 

Farinaceous  foods. 

1  to  2  glasites  of  cider  or  other 
fniit-wines  ( perhap.s  also  some 
raw  fruit),  fgrape  juice]. 


12  o'clock:— 

150  grammea  cream. 

2  or  3  biscuits   ( crackers ). 


2  o'clock:^ 

%  litre  soup. 

Vpgetables   "} 

Potatoes       J  *"  P"^^«  '**"°- 

Meat  and  fish. 

Salad. 

Stewed  fruits  (sweet), 

4:90  o'clock:— 

CoflTee,      tea     with      crenra       (150 
grammes ) . 
Zwieback,  cakes,  Graham  bread,  but- 
ter  (20  grammes)   or  honey. 


*  [According  to  more  recent  obaemitions,  massage  will  not  reduce  fat;  on  the 
contrary,  it  will  rather  increase  the  adijiose  tissue,  which  latter  fact  may  be  also  of 
cosmetic  as  well  as  physical  importance  in  very  lean  patients.] 


A 


312 


THE  DIET. 


8  o'clock:— 
Cold  or  warm  meat,  or  lisk 
Sg8»i  egg-foods. 

Light  breadj  Graham  bread,  butter 

(30  grammes). 
Stewed  frxiit. 


2  glasses  of  fruit-witie  or   1  bottle 
of  malt  b«r, 

9:S0  o'clock:— 

200   grammes  cream  with   2   or  3 
crackers. 


Of  cour»e,  thia  diet  may  be  varied,  indeed  in  some  caaes  I  revise  the  bill  of 
fare  from  duy  to  day,  aitd  make  changes  until  the  wishes  of  the  patient  coijicide 
with  my  iott^ntiun  of  increasing  the  weight.  Tlie  increase  of  weight  obtained  by  me 
under  tliia  regimen  amounts  on  an  average  to  six  to  eight  kilos  <  twelve  t»>  fii-xteen 
|M>inid8)  within  four  weeks.  Wt*  need,  of  course,  not  mention  that  there  oecur  also 
ditiap[)ointment!i  in  contrast  to  theiw?  favourable  elFecta,  In  some  cases,  especially 
in  continuatio-n  of  a  regularly  undergone  feed-rest-cure,  I  have  the  patients  use 
"half  feed- rest -cu re "^  for  one  or  two  months.  I  mean  by  this  a  rest  in  bed  till  twelve 
o'clock  noon,  after  which  time  the  patients  may  move  around  in  the  room,  or  may 
take  a  walk  for  one  or  two  hours.  Tlie  name  cure  I  use  also  in  patients  whose  cir- 
cumHtant'es  do  not  allow  an  exelusive  rpRt-eure  of  several  weeka*  duration.  The  re- 
sults of  the  latter  are,  of  course,  not  to  be  eomparetl  with  the  regular  rest-cure,  but 
they  are,  nevertheless,  rather  satisfactory,  |irovided  the  patienta  exhibit  the  neces- 
sary energ}'. 

//  the  patients  are  not  urgcntfif  directed  to  continue  a  tnoUe  of  life  analogous 
to  the  feed-cure  for  the  following  few  months,  they  lose  vertf  often  their  hard-gained 
fat  in  a  short  time. 

[That  fresh  air  ia  a  necessary  aid  in  rest-cure  demands  no  further  explanation- 
Windowa  must  be  kept  open  day  and  night;  and  rooms  where  the  noise  of  the  streets 
cannot  reach  are  to  be  preferred;  a  protected  porcli  or  sun^parlor  is  an  excellent 
help  in  the  undertaking  of  a  rest-cure.] 

3.  Vegeiarmn  Diet—The  Tegeterian  rliet  in  its  strictest  sense,  that  is 
with  exclusion  of  milk,  butter,  cheese,  eggs,  can  hardly  be  considered  at  the 
present  time  from  a  scientific  standpoint,  because  tlie  same,  in  spite  of  a 
few  exceptions,  must  be  regarded  ess^entially  as  a  diet  of  abstinence.  In 
connection,  however,  with  the  above-mentioned  animal  produci'=i,  as  laeto- 
vegetable  diet  (Albu),  it  is  of  great  value  in  certain  gastric  and  intestinal 
affections.  To  these  belong,  above  all,  those  cases  which,  without  exhibiting 
any  anatomical  lesions,  present  a  certain  relaxation  of  the  alimentary  canal 
(nervous  gastric  and  intestinal  atony)  due  to  too  bland  a  diet.  For  such 
cases  the  lacto-vegctable  diet,  as  Alhu"^*  recently  anew  emphasised^  acts,  as 
a  rule,  excellently  by  its  favourable  influence  upun  the  whole  nervous  svstenij 
and  especially  because,  through  regulation  of  digestion,  it  quickly  remoTes 
numerous  localised  gastric  and  intestinal  troubles.  Whether  the  other 
animal  substances,  such  as  meat  and  fishy  hffve  to  be  banished  entirely  from 
the  bill  of  fare  depends  upon  the  tjrpe  and  degree  of  the  general  and  local 


"Albu,  IHe  regetarische  Dilit,  Leipzig^  J 902,  George  Thieme. 
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neuraathenia.  I  usually  content  myself  with  a  restriction  of  the  animal  pro- 
teids  in  tlie  majority  of  cases.  Apart  from  this,  the  lacto-vegetable  principle 
cannot  always  be  carried  out,  particularly  not  for  any  length  of  time  and 
witli  all  its  consequences.  Frequently,  patients  have  not  the  energy  (some- 
timed  they  find  it  impossible)  to  continue  a  mode  of  life  contrar}'  to  their 
accustomed  social  habits.  Not  incorrectly,  Albu  attributes  a  main  part  of 
the  results  of  the  lacto-vegetable  diet  to  the  abstinence  from  alcohol,  which, 
in  my  experience,  must  always  be  most  strictly  carried  out  in  neurasthenics, 
especially  in  the  patients  suffering  from  gastric  neuroses. 

4.  Grape  Cures. — In  some  cases  of  gastro-enteric  diseases  grape-cures 
Te  been  succ^sfully  employed.  Their  principal  effect  depends  evidently 
lipon  the  large  amount  of  t^ugar  in  the  grapi's  (according  to  Konig,  14.36 
per  cent,  on  an  average).  Through  this  fact  the  diet  acts  in  two  directions : 
laxative  and  lowering  the  amount  of  acidity.  In  consequence  Bialocour^* 
recommends  the  grape-cure  especially  in  superacidity,  in  which  he  observed 
temporary  disappearance  of  hydrochloric  acid  secretion.  Of  undeniable  use- 
fulness is  the  grape-cure  as  an  aid  in  habitual  constipation.  To  be  sure, 
according  to  my  observations,  its  influence  is  not  more  lasting  than  the  use 
of  saline  and  Glauber  salt  waters.  In  all  these  cases,  the  grape^jitice  is  to  be 
employed  without  skins  ant]  seeds,  because,  according  to  Laquer,^*  the  skins 
have  a  rather  constipating  elTeet,  due  to  the  amount  of  tannic  acid  coutuincd 
in  them. 

Remarkable  are  the  favourable  results  which  Hausmann^*  in  Meran 
(Tyrol)  obt^iined  by  means  of  grapeH?ure  in  cases  of  ptynlum  if  the  latter 
was  connected  with  disturbances  in  the  stomach  and  particularly  in  the 
intestines.  Among  the  gastric  affections  adapted  for  grape-cures  are,  ac- 
cording to  Hausmann,  dyspepsia  as  it  occurs  in  ehlorotic  and  ananuic  girls 
who  are  suffering  from  dysmenorrhoea,  and  dyspeptic  conditions  in  women 
in  so  far  as  they  are  due  to  losses  of  blood  or  to  nursing;  even  in  advanced 
neurasthenics  with  dyspepsia,  favourable  curative  results  were  observed 
by  Hausmann. 


'^  Binlomur.   Paniietnik  Towarzyatwa   Lekarskiepo.   1896,  9-34;    qiiotcd   in  Maly's 

Jahresheneht  ffir  Tiereheniie,  1000,  Bd.  IMl  P.  408, 
w  B.  Liiquer,  Zeitschrift  U\t  diUtptische  iind  physikalisehe  Therapie,   1899,   Bd.   3, 

Heft  1. 
w  Hauamann,  Theraptnitische  Motmtfthofte,  September,  1887. 


CHAPTER  X, 


Balneotherapy 


Balneotherapy  plays  an  important  part  in  the  treatment  of  digestive 
We  have  to  deal  hero,  as  in  uther  internal  diseases,  partly  with  tJie 
use  of  miiieral  waters  (natural  and  artificial),  partly  with  applicationfi  of 
baths  of  various  types  and  composition,  finally  with  climatic  cures  (raonn- 
tain  and  sea-i^hore).  They  are  often  combined  with  various  other  thera- 
peutic methods,  sueli  as  massage,  electricity,  hydrotherapy,  and  gymnastic 
measures. 

Every  physician  who  has  to  decide  on  the  selection  of  a  health-roaort 
knows  that  the  balneotherapeutic  ordination  belongs  to  the  most  difficult 
tasks  of  the  total  therapy.  For,  while  in  the  other  branches  of  treatment 
we  are  usually  capable  of  conforming  to  the  supreme  demand  of  the  same, 
namely,  the  **nihil  nocere,"  in  the  balneotlierapeutic  directions  we  move, 
tlioygh  not  always,  at  least  frequently,  on  rather  unsafe  paths. 

If  this  fact  is  valid  for  any  branch  of  medicine,  it  is  certainly  so  for  the 
affections  of  the  digestive  organs.  On  the  one  hand  we  observe  grand  results 
under  the  use  of  mineral  waters,  which  seem  to  put  the  medicinal  treatment 
entirely  into  the  shadow;  on  the  other  hand,  disappointments,  annoying 
etjually  to  patients  and  physician,  are  not  rare  at  all. 

An  essential  drawback  rests  in  the  absence  of  precise  indications,  and 
especially  of  contra-lndicalions.  As  usually  the  former  are  drawn  in  too 
wide  limits,  and  the  latter  in  too  narrow  limits,  the  physician,  in  selecting 
an  appropriate  watering  place  or  health  resort,  stands  often  before  an  "em- 
harras  de  richesse/*  in  which,  if  not  possessed  of  personal  experience,  he  can 
hardly  finds  his  way.  The  resort  physicians  also  would  be  better  off  if  they 
would  restrict  as  much  as  possible  the  limit  of  the  indications  for  their 
resorts. 

In  recent  years  the  study  of  the  gastric  functions,  and  especially  the 
examination  of  the  metabolism  under  the  influence  of  mineral  waters,  has 
swept  away  many  traditional  mistakes,  and  among  the  many  services  of 
V,  Noordon  and  his  disciples,  Dapper,  Fr.  Krauss,  and  others,  there  is  par- 
ticularly that  of  having  applied  the  axe  of  experimental  criticism  to  the 
mysticism  of  balneolog\%  as  it  was  rooted  for  centuries.  Although  this, 
according  to  my  impression,  may  have  been  done  a  little  too  radically,  and 
although  I  am  not  of  the  opinion  that  evervihing  that  has  existed  in  balne- 
ology up  to  the  present  time  is  worthy  of  perishing,  the  attempt  itself  of 
(ai4) 
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bringing  light  out  of  the  chaos  of  obscure  doctrines  and  ideas  deaerves  general 
recognition.  As  a  fundamentid  gain  of  the  researches  of  v.  Noorden,  Dap- 
per, and  Ludwig,  the  dictum  may  be  put  forth  that  neither  the  Carlsbad 
water  nor  the  saline  waters  influence  the  metabolism  in  any  recognisable 
manner.  The  hitherto  frequently  heard  and  thoughtlessly  repeated  words 
that  this  or  tliat  mineral  water*  has  an  ameliorating  influence  upm  the 
metabolism,  are  accordingly  to  be  put  into  tlie  sphere  of  fables. 


W 


Through  Brandenburg^'s^  investigiitioiia  it  wsLti  established  that,  as  was  not 
otherwise  expected,  the  elimination  of  fat  and  nitrogen  was  iiugmenteil  during  the 
uae  of  Carinbad  cure.  On  the  other  hand,  Ludwig  could  prove  that  the  uAe  of  Carls- 
bad water  does  not  esaentinlly  inliuence  the  Nequilibrinini  in  spite  of  moderate 
dJarrhcea.  The  phosphorus  equilibrimn,  however^  was  negative^  during  the  drinking 
period;  the  loss  of  phosphorus  must  be  aacribed  to  the  loss  of  nuclein  in  the  ficcail 
evacuations;  in  consequence  of  it  the  elimination  of  alloxur-nitrogen  in  the  urine 
was  also  dJininished. 


^ 


^ 


In  the  following  I  am  recording  that  which  has  proved  itself  useful 
to  others  and  myself  in  the  close  observation  of  balneotherapy  as  to  the 
treatment  of  digestive  disturbances. 

If  we  coneider  t!ie  mineral  waters,  there  are  particularly  seven  groups 
to  be  mentioned :  — 

1.  Alkaline  acidulous  waters.    Chief  ingredients  i  sodium  bicarbonate, 
rbonic  acid, 

2.  Alkaline-muriatic  acidulous  waters.  Chief  ingredients :  sodium  car- 
bonate, sodium  cliloride,  carbonic  acid. 

3.  Glauber  salt  waters.    Chief  ingredient :  sodium  sulphate. 

4.  Sodium  chloride  waters.  Chief  ingredient:  sodium  chloride  (com- 
mon salt). 

5.  Iron  waters  [chalybeates].  Chief  ingredients:  iron  oxide,  bicarbon- 
ate, or  sulphate. 

6.  Lime  waters.  Chief  ingredients:  calcium  carbonate,  magnesia  car- 
bonate, or  calcium  sulphate. 

7.  Bitter  waters.  Chief  ingredients:  sodium  sulphate  and  magnesia 
sulphate. 

1.  AJl'aline  Addulous  Waters. — Their  action  can  be  attributed  to  the 
amount  of  sodium  bicarbonate  and  carbonic  acid. 

The  first-named  ingredient  drives  the  alkaline  acidulous  water  a  prom- 
inent part  in  all  gastric  affections  associated  with  an  excess  of  hydrochloric 
acid.    To  these  belong  the  common  types  of  hyperchlorhydria,  continuous 


*It  i»  Tiot  probable  that  other  mineral  waters  behave  essentially  differently 
from  the  mentioned  wnter^i,  although  experimental  proofs  nre  missing. 
'  Brandenburg,  Therapeutische  Monatshefte,  December*  1B99. 


I 


i 


316 


BALNEOTHERAPY, 


gaBtra-chylorrhoea,  pyrosis  lijdrochlorica.  The  action  may  be  explained  in 
such  manner  t!iat  a  part  of  the  excessive  free  HCl  is  neutralised,  or  through 
the  continuous  use  of  sodium  bicarbonate  the  conditions  for  the  HCl  secre- 
tion in  the  blood  may  be  so  changed  that  a  less  acid  gastric  juice  is  secreted. 

There  is  etill  a  wide  disagreenient  whether  through  the  use  of  the  said 
waters  an  increased  bile  secretion  and — as  1  showed  on  human  beings — 
a  concomitant  increased  pancreas  secretion  are  resulting,  through  which  the 
duodenal  digestion  is  favourably  influenced.  Nasse,  and  after  him  Kohrig, 
found  that  sodium  carbonate  diminishes  the  hepatic  action;  Rutherford 
and  Vignal  did  not  observe  any  influences  at  all,  and  only  Lewaschew,  who 
made  the  most  thorough  investigatioos  of  this  subject,  found  increase  of  bile 
secretion.  Likewise,  a  weak  cholagogue  action  is  ascribed  to  sodium  bicar- 
bonate by  Rutherford  and  Vignal,  a  slight  action  by  Prevost  and  Binet, 
a  considerable  action  by  Lewaschew,  and  no  action  whatever  by  Stadel- 
mann."  At  any  rate,  the  action  of  alkaline  acidulous  wat-ers  upon  bile 
secretion  is  at  least  doubtful. 

The  same  may  also  be  said  of  the  influence  of  alkaline  acidulous  waters 
upon  gastric  secretion.  Wendriner,  at  least,  ctmld  not  observe  any  cliange 
of  the  same,  although  artificially  heated  Neuenahr  Sprudel  was  used  in 
numerous  cases.  He  found,  however,  as  Ewald  and  Saudberg,*  Spitzer,* 
Latkowski^  have  proved  in  using  Carlsbad  and  Marienbad  water,  that  the 
motor  function  was  increased  at  least  as  long  as  the  water  was  administered. 
But  it  is  questionable,  and  not  established  through  other  investigations, 
whether  this  stimulation  of  the  motor  function  is  lasting.  This  wpuld  be 
the  salient  point  for  the  favourable  influence.  According  to  (not  published) 
investigations  of  my  own,  this  is  to  be  denied,  at  least  in  regard  to  Carlsbad 
water. 

We  know  little  about  the  importance  of  carbon  dioxide  in  these  and 
similar  waters.  For  a  long  time  an  influence  upon  the  peristalsis  has  been 
ascribed  to  carbonic  acid  gas,  but  this  view  has  no  sure  experimental  founda- 
tion. It  is  sure  that  this  influence,  as  the  daily  experience  with  carbonated 
beverages  shows,  cannot  be  considerable,  but  may  perhaps  be  mani- 
fested in  cases  where  there  already  exists  an  increased  peristalsis.  As  far 
as  1  know,  the  only  investigations  in  regard  to  the  influence  of  carbonic  acid 
gas  upon  the  gastric  are  those  of  Jaworski"  and  PenzoldtJ  The  former 
found  that  after  introduction  of  carbonic  acid  into  the  stomach  the  acidity 


*  Stndelmann^  Bertiner  kliDiBcbc  Wochenschrift,  1806,  No.  9  u,  10. 

»  Ewald  u.  SandlxTg,  CentraM.  filr  die  inwi.  Wiss^nschftfteTi,  1889,  No.  16. 

*  SpitKer,  TherupK^utiflohe  Monataheftp,  1804,  Aprilhefte. 

*  LatkowHkr,  Wifner  klintBche  \Vot*h€*riBflinft.  1S99,  No.  26. 
«  JawoTBki,  Zeitachrift  ffir  Biologie,  1884,  Bd.  20. 

'  Fcnzoldt,  Deutschea  Arcltiv  filr  kliniache  Medicin,  1002.  Bd.  73, 


\ 


MINERAL  WATERS,  317 

of  the  gaetric  juice  increased  in  two  cases,  but  in  a  third  case  it  did  not  do 
so.  Further,  Jaworski  observed  improvement  of  appetite  after  intruthietion 
of  carbonic  acid  into  the  stomach.  Penzoldt  also  could  observe  an  improve- 
ment of  the  gastric  digestion  after  use  of  carbonated  water,  and  that  in 
such  a  manner  that  tlie  hydrochloric  acid  secretion  starts  earlier  and  on  an 
average  reaches  higher  degrees,  and  that,  further,  the  ingesta  remain  in  the 
s^tomach  for  a  shorter  time. 

Not  the  least  beneficial  action  of  carbonic  acid  seems  to  consist  in  the 
fact  that  eructation  is  promoted,  and  thereby  injurious  gases  which  develop 
in  the  course  of  digestion  are  expelled. 

One  side  of  the  pharmaco-dynamic  action  of  the  alkaline  acidulous 
water  is  looked  for  in  the  mucus-dissolving  properties;  but  this  action  also 
id  more  tlieoretically  supposed  than  practically  proved.  Besides,  it  is  neces- 
iWT  not  only  to  dissolve  the  mucus  adhering  to  tlie  gastric  walls,  but  to  re- 
lliove  the  conditions  for  its  formation* 

Without  doubt  one  of  the  therapeutic  agents  depends  also  upon  the 
temperature  of  the  water,  which  may  be  native  or  msiy  bo  effected  artifi- 
cially. This  action,  which  also  plays  an  important  part  in  the  thermal 
waters  of  Carlsbad,  is  particularly,  as  to  sensitiveness,  of  a  practical  im- 
portance not  to  be  UDderrated.  The  irritability  of  the  stomach,  the  great 
sensitiveness  to  difference  in  temperature  and  to  stronger  stimulation, 
though  physiologic  in  itself,  and  above  all  the  abnormal  reaction  upon  many 
other\%'ise  easily  assimilable  ingesta,  are,  as  clinical  observation  teaches, 
reduced  by  means  of  thermal  waters.  In  consequence  the  general  health 
is  ameliorated,  appetite  is  improved,  and  the  weight  of  the  body  increased. 

Tn  the  following,  we  give  a  review  of  the  most  frequently  employed 
alkaline  acidulous  waters,  in  the  order  of  the  amount  of  the  carbonates  of 
soda,  whereby  we  may  remark  that  the  waters  of  Bilin,  Vals,  Vichy,  and 
Pachingen,  on  accouot  of  the  large  amount  of  sodium  bicarbonate  and  free 
carbonic  acid,  arc  best  adapted  for  our  purposes.  The  figures  of  the  table 
at  the  head  of  page  318,  as  well  as  of  other  tables,  are  taken  with  slight 
changes  from  the  excellent  '^Gnmdriss  der  klinischen  Balneotherapies  by 
Kisch. 

2.  AR'aline-muriatic  aciduhiis  waters  are  waters  which  contain,  be- 
sides carbonic  acid  gas  and  bicarbonate  of  soda,  sodium  chloride  in  prom- 
inent or  at  least  effective  quantity. 

In  these  waters  also,  which  represent  a  combination  of  three  factors,  a 
definite  type  of  action  cannot  be  stated.  For,  on  the  one  side,  the  amount 
of  sodium  chloride  {tnde  table)  in  the  commonly  used  waters  is  so  slight 
that  we  can  hardly  speak  of  an  essential  action ;  on  the  other  hand,  we  can 
not  look  for  a  great  therapeutic  agent  in  the  small  amount  of  sodium  bicar- 
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Bodlam  Blcarbonrnte  la 
1000'  cubic  cantimetrea. 

Fr««CO|ln 

1000  cubic  centimAtna. 

Vala 

7.18 
4.60 
3.65 
4.88 
5.03 
6.10 
4.20 
2.86 
2.42 
1.06 
1.26 
1.05 

1039.08 

Bilin . 

1337.06             1 

Fachiagen   ............. 

945.03            1 

Vichy  (Grande Grille*) 

•'      (Hopital*) 

460.57            1 

*'      ( O:  lestins* ) 

632 

Fellatlialqtielle 

609.12 

Preblan 

637.91             i 

Salzbrann 

630.49            1 

O^iliiaTi    ......,,.,. 

1468.80            1 

OieaahQbel 

1537.70             ' 

Neaenahr* 

498.50 

bonate.  As  to  the  part  which  carbonic  acid  gas  plays  in  such  cases,  we  havft 
above  mentioned  the  corresponding  investigations. 

The  clinical  balneotherapy  ascribes  to  the  said  springs  an  important 
positioji  in  the  treatment  of  the  chronic  gastric  catarrh,  due  particularly  to 
atonic  conditions.  In  my  own  experiences  Uiey  are  principally  reserved 
for  secondary  forms  of  dyspepsia,  especially  those  with  incipient  phthisis, 
emphysema  of  the  lungs,  bronchitis;  further,  for  chronic  enteritis,  conges- 
tive liver,  and  abdominal  plethora  in  milder  degrees. 

The  most  prominent  alkaline-muriatic  springs  are  compiled  in  the  fol- 
lowing table,  according  to  the  amount  of  sodium  chloride  and  sodium  bicar- 
bonate contained  in  them:^ — 


Sodium  BlcarbOD- 

at«  Id  1000  cobic 

oentitnetra*. 

Sodjmn  Chloride 
Id  1000  cubic 
MQtUiMton, 

Fx«e  COU  Id  1000 

cubic 

otnttmetru 

ScsGawnicza  (Magclalenenquelle)  .  . 
Luliatflchowitz  ( Vinoenzbrnnnen)  . 
Gleioheuberg  (Constantinquelle) ,  . 

Tonissfcein  .  ,    .       

Fma**  ( FureteDbmnnen ) 

SeltecB 

8.45 
4.29 
3.65 

2.57 

2.036 

1.23 

4.61 
3  06 
1.85 
1.41 
1           1.01 
2.33 

711.6 
1452.6 
1149,7 
1269  6 

599.3 
1204.3 

We  observe,  in  this  table,  at  once  the  striking  amount  of  sodium  bicar- 
bonate of  Luhatschowitz  (Moravia)  and  particularly  of  Sczawnicza  (Gnli- 
cia),  which  is  associated  with  a  considerable  amount  of  sodium  chloride 


I 


•  Aru  thermal  springs. 

••  n«B  thermal  springB  of  36"  to  66"  C. 
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and  in  tlie  first  named  also  with  carbonic  acid  gas.  Accordingly,  the  use  of 
the^e  springs  could  be  most  recommended  in  the  above-mentioned  alimen- 
tary disturbances. 

3,  Alkaline-Saline  tmiers  (Glauber  salt),  distinguished  by  an  important 
amount  of  sodium  sulphate  to  which  are  added  more  or  less  large  quanti- 
ties of  podium  bicarbonate,  sodium  chloride,  and  free  carbonic  acid.  The 
«pringB  are  portly  cold  (Elster,  Franzensbad,  Marienbad,  Rohitsch,  Tarasp), 
partly  thermal  (Carlsbad,  Bertrich). 

The  prototype  of  the  said  springs  is  represented  by  Carlsbad.  As  the 
curative  effects  of  the  Carlsbad  thermal  springs  are  well  recognised,  it  is  easy 
to  explain  that  attempts  were  made  to  elucidate  their  pharmaco-dynamics, 
which  up  to  tlie  present  time  were  clothed  in  misty  darkness. 

The  credit  of  having  made  the  first  step  in  this  direction  belongs  un- 
deniably to  Jaworski.  He,  on  the  one  side^  in  a  very  circumstantial  series 
of  experiments,  compiled  that  which  was  known  already,  and  tested  it  in  a 
critical  manner;  and  on  the  other  side  he  created  new  views  for  the  explana- 
tion of  the  physiological  action. 

JaworskiV  observations  yielded  effects  of  the  thermal  waters  upon  (a) 
the  gastric  function,  (h)  the  bile  (and  pancreas?)  secretion,  (c)  the  sensi- 
bility of  the  digestive  apparatus. 

Regarding  the  former,  they  effect  a  powerful  stimulation  upon  the  gas- 
tric mucosa,  and  that  in  such  a  manoer  that  the  secretion  of  (gastric  juice 
is  cormderahly  increased.  Repeated  smaU  doses  act  better  than  one  large 
dose, 

A  long-continued  use  of  the  Carlsbad  thermal  water  (such  as  in  a 
regular  Carlsbad  "cure'*)  causes  a  decided  decrease  of  the  acidity  of  the 
gastric  juice, 

Jaworski  gives  the  following  resum^  of  his  investigations:  that  very 
small  quantities  of  Carlsbad  water  or  salt  are  capable  of  stimulating  the 
secretion  of  acid  and  digestive  function;  that  larger  quantities  diminish 
gradually  the  capability  of  secretion  in  the  stomach,  so  that  secretion  of 
acid  and  ferments  does  not  occur  any  longer  through  the  usual  digestive 
stimulation,  Carlsbad  water  acts  upon  bile  secretion  and  duodenal  function 
in  such  a  manner  that  the  former  increases  and  the  peristalsis  of  the  duo- 
denum is  energetically  stimulated.  Finally,  Carlsbad  water  acts  also  by 
carrying  mucus  collected  in  the  stomach  and  recurrent  bile  into  the  intes- 
tines. 

The  diminution  of  the  irritable  condition  is  also  not  to  be  underrated 


•Jaworski,    Deutsches    Archir   fljr  klin.    Medicin*    1885,   Bd.    37,   Separatabdnik, 
WicDer  medicinische  Preaae,  1888,  So.  3  u<  4. 
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as  an  effect  of  Carlsbad  water,  wherein,  aa  already  stated,  the  temperature 
plays  an  iniportant  part. 

A  certain  restriction  was  given  to  these  results  by  the  investigations 
of  Ewald  and  Sandberg,*  who  could  not  observe  any  noteworthy  influences 
UfKjn  the  acidity,  jieptonizing  effect,  or  finally  upon  the  lab-ferment.  They 
agreed  with  Jaworski's  results  only  in  the  fact  that  in  persona  with  super- 
acidity  a  decrease  of  the  same  occurred  after  the  termination  of  the  experi- 
ments (thirty  to  thirty-six  days).  Strauss,'^  how*ever,  could  not  convince 
liimself  of  a  regular  change  of  the  hydrochloric  acid  secretion.  Indeed, 
Simon"  observed  that  Glauber  salt  solutions  increase  the  hydrochloric  acid 
secretion  in  cases  of  subacidity,  a  statement  which  was  disputed  by  Gintl.'* 

Regarding  the  influence  of  the  Glauber  salt  waters  upon  tlie  motility, 
Spitzer**  was  the  first  to  call  attention  to  their  favourable  influence.  Lat- 
kowski,**  on  examination  of  the  ^Inrienbad  water,  could  observe  an  increase 
of  the  acid  secretion  as  well  as  of  the  motor  function  of  the  stomach.  On 
the  other  hand,  in  Brandenburg's**  experiments  a  regulated  condition  as  to 
the  acceleration  of  the  gastric  motility  {in  tlie  normal  stomach)  was  not 
found  in  the  majority  of  the  cases.  But  suppose  that  an  increase  of  the 
gastric  mot^r  function  exists,  the  already-mentioned  objections  (page  316) 
hold  good  here  also.  As  we  may  gee  from  these  experiments,  and  in  spite 
of  many  endeavours,  the  salient  point  in  judging  Glauber  salt  waters  de- 
pends still  essentially  upon  our  clinical  experience.  We  may  derive  from 
it  about  the  following  principles: — 

The  Carlsbad  thermal  waters  are  indicated: — 

1.  In  recent  cases  of  dyspepsia,  particularly  in  those  associated  with 
superacidity  and  moderate  constipation. 

2.  In  gastritis  acida,  especially  those  with  abnormal  mucous  produc- 
tions. 

3.  In  some  (not  nervous)  forms  of  superacidit}",  continuous  flow  of 
gastric  juice,  pyrosis  hydrochlorica. 

4.  In  mihier  ca^es  of  atony  of  the  gastric  muscles,  due  to  sedentary 
life,  one-sided  nourishment  (soups),  habitual  constipation,  and  consecutive 
superacidity. 


»KvviiW  u.  Sandberg.  Centralbl.  t  d.  med.  Wissensch.,  18R8,  No.  16  u.  18. 

»0Stra!iT*s.  Deutsche  MpdjeinalZeitung,  1880,  Na.  37  u.  38. 

"  Simon,  Zoitschrift  fiir  klin.  Medicin,  1803,  Bd.  35, 

"GintI,  WrlrandJungcn  defl  17  Kongreases  fUr  inncre  Medicin,  1899,  S.  345. 

'*Spit3jer,  Tlicra|>eutiflche  Monatahcfte,  April,  1804. 

*•  Lfttkowski,  I.e. 

'*  Drandenburg,  Thempeutische  MonatsheftCj  December,  1889. 
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5.  In  cases  of  insufficiency  of  the  chemism  and  decrease  (not  loss)  of 
!     free  hydrochloric  acid. 

Ti.  As  afiet'Cttre  after  healing  of  a  chronic  gctjiiric  and  duodenal  ulcer, 
'iicidarly  those  forms  assocUded  with  supcracidity, 

7.  In  dyspepsia  due  to  constipation  and  hepatic  congestion,  etc.,  as 
ig  as  the  primary  affection  has  not  reached  extreme  degrees. 

The  nm  of  Carhhad  is  contra-indicated: — 

1,  In  advanced  forms  of  dyspepsia,  particularly  tliose  with  loss  of 
hydrochloric  acid. 

2,  In  all  forms  of  (genuine  (proved  by  examination  of  gastric  contents) 
chronic  gastritis  with  loss  of  hydrochloric  acid, 

3.  In  gastric  ectasia,  whether  due  to  advanced  stages  of  atony  or  to 
pyloric  stenosis. 

4.  In  all  fonns  of  nervous  dyspepsia,  even  if  associated  with  well- 
preserved  chemical  and  motor  function.* 

5.  In  all  forms  of  dyspepsia  ai?80ciated  with  siuhborn  habitual  eon- 
itipation. 

6,  In  suspected  malignant  processes  of  the  alimentary  tract. 

In  cases  of  1,  3,  3,  and  G,  on  an  average,  larger  doses  (500  to  600 
cubic  centimetres  a  day)  of  thermal  waters,  in  the  remaining  cases  only 
small  doses  (200  to  400  cubic  centimetres)  are  allowed. 

As  regards  to  the  various  springs  of  Carlsbad,  they  are  distinguished 
as  well  known,  essentially  thmugh  the  temperature.  As  a  whole,  the 
medium  warm  springs,  Felsen([uelle  (60.9°),  Miihlbrunnen  (57-8°), 
Schlossbninnen  (50.9*'),  3larkthrunnen  (50"),  Kaiserbninnen  (49.7'*), 
are  to  be  preferred  to  the  springs  of  higher  temperature,  Sprudel  (73,1^'*), 
Xeubnmnen  (G3.4**),  and  Theresienbininnen  (Gl**).  This  is  abs<^>lutely 
necessary,  as  v.  Ijeube  emphasises,  in  cases  of  gastric  ulcer;  on  tlie  other 
hand,  in  agreement  with  others  I  select  preferably  and  with  good  effect  the 
ipringB'of  high  teraperatiire  in  very  small  doses  in  catarrhal  affections  of 
the  small  intestine  and  colon. 

•  An  essential  part  of  the  excellent  Carlsbad  cure  results,  however,  must 
be  referred  to  the  specific  diet,  which  must  be  designated  as  "SchonungB- 
diaf*  ("sparing  diet'*).  On  account  of  this,  there  is  a  favourable*  effect 
in  all  those  who  indulge  too  much  in  eating  and  drinking  and  accordingly 
acquire  a  condition  of  gastro-enteric  weakness.     On  the  other  hand,  it  has 


•  In  these  cnaes,  however,  only  the  drinking  is  eontra-indicnted,  not  the  sojoum 
in  Carlsbad,  which  ofTers  opportunitiea  for  the  administration  of  hydropathic  and 
•frnuiAstic  meaaurea^  massage,  etc. 

ti 
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been  proved  through  Ludwig's*'  and  Friedr.  KrausB's*^  examination  of 
inetaholisni  that,  in  spite  of  the  use  of  CarlBbad  water,  an  entirely  normal 
absorption  of  fat  may  octur  in  the  intestinal  canal,  an  experience  which 
has  been  known  empirically  for  a  long  time  to  intelligent  physicians.  And 
indeed  at  the  present  time  the  formerly  notorious  Carlnbad  ^'consumption" 
cures  bewme  more  and  more  rare,  in  so  far  as  fata  are  not  any  longer  for- 
bidden to  sucli  an  extent  as  formerly. 

Among  the  other  Glauber  salt  waters  (vide  table),  several  show  a 
composition  8imilar  to  Carlsbad,  as,  for  instance,  Hohitsch  (Tempelbrnn- 
nen)  and  Franzent^bad  salt  spring',  while  Marienbad  and  Elster  deviate 
essentially  from  Carlsbad  tlirougb  almost  a  double  quantity  of  Glauber 
salt,  and  Tanisp  (Lucius  Spring)  through  its  considerable  amount  of 
alkalies. 

I  select  the  springs  of  Elster  and  Marienbad  in  those  cases  in  which 
Carlsbad  might  be  indicated,  but  in  which  a  pronounced  intestinal  sluggish- 
ness exists ;  while  I  reserve  Tarasp  for  cases  in  which  an  influence  is  desired 
not  only  upon  the  stomach,  but  also  upon  the  nervous  system,  and  also 
upon  the  intestines  (habitual  constipation),  and  for  the  reduction  of 
excessive  adipose  tissue  (increased  bodily  exercise,  mountain  tours). 

The  composition  of  the  Glauber  salt  springs  is  shown  in  the  following 
table,  and  that  in  order  of  the  amount  of  Glauber  salt: — 


Sodium  Sul- 

Sodlutd BtcftT- 

Sodium  Chlo- 

Free Carbonle 

Oup  h\%T\ 

phate, 

bonale. 

ride. 

Add. 

1  ElBber  (Salt Spring)        .        . 

5.26 

1.68 

0.82 

986.84 

2.  Marienbad  (Ferdin and  Spring) 

5.05 

1.82 

2.00 

1127.74 

3.  Franzensbad  (Salt  Spring)  -  • 

2.80 

0.96 

1.14 

831.42 

4.  Carlsbad 

237 

1.92 

1.03 

104.01 

5.  Tarasp  (Lat-iua  Bpring)  .    .   . 

2.01 

5.45 

3.67 

1060.00 

tj.  liobiteoh  (Teuipk  Spring)  .  • 

2.09 

1,075 

0,0» 

1129.03 

7.  Bertrich  (to33.7'*C0  .... 

0.90 

o.se 

Msgnnlum 
8ulpbnt« 

0.435 

120.09 

[8.  Crab  Orchard,  Ky 

1.00 

3.00] 

4.  Sodium  Chloride  Waters. — Similarly  to  Glauber  ealt  waters,  there 
ig  also  with  the  sodium  chloride  waters,  an  appar*^ntly  un^olvable  contra- 
dietion  between  theory  and  practice.  Through  experiments  it  was  shown 
that  Ridium  chloride  influences  unfavourably  the  gastric  digestion,  partly 
because  it  inhibit.?  proteolysis,  partly  because  it  produces  alkaline  transu- 


»*Ludwig,  t.o. 

"  Fr.  KrauBs,  Berliner  klin.  Wochenaolirift,  1897,  No.  21. 
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d^tion  instead  of  gastric  juice  secretion,  whereby  this  latter  is  made  inactive 
through  the  former;  practice,  however,  shows  the  contrary,  and  we  must 
endeavour  to  reconcile  thcBe  contrastB,  According  to  my  opinion,  the  mis- 
take was  made  of  starting  from  unequal  premiaes  when,  for  instance, 
Wolff,**  with  a  view  to  tlie  study  of  the  influence  of  sodium  chloride  upon 
the  gastric  digestion,  brings  at  one  and  tlic  same  time  o  graniraes  of  table 
SAlt  into  the  stomach;  this  dose  corresponds  to  a  litre  of  liakoezy  water 
(5  cnps),  a  dose  which  will  be  hardly  administered  as  a  single  dose. 

There  is  no  doubt  in  my  mind  but  that  small  doses  of  table  salt  are 
of  great  balneodynamic  effect,  and  I  usually  give  preference  to  those  among 
tlie  sodium  chloride  waters  which  have  a  smaller  amount  of  sodium  chloride. 

In  some  waters  there  is  perhaps,  beside  the  amount  of  sodium  chloride, 
a  considerable  quantity  of  carbonic  acid  of  importance.  As'  the  table  on 
page  325  shows,  Kissingen,  Hornburg,  Pyrmont  (Salzquelle),  Sodcn  (ililch- 
brtinnen),  [Kjseingen  Spring  and  Congress  Spring,  Saratoga,  !N.  Y., 
Hathom  Spring,  Saratoga,  K.  Y.,  Ballston  Artesian  Litliia  Well,  N.  Y.,] 
are  distinguished  through  carbonic  acid. 

The  sodium  chloride  waters,  in  contrast  to  the  sulphate  waters,  do  not 
seem  to  have  an  influence  npon  the  large  abdominal  glands  (liver,  pan- 
creaaK  but  only  upon  the  st^jmach  and  intestines. 

The  essential  action  of  the  sodium  chloride  salts  is,  in  my  opinion, 
doe  to  a  stimulation  of  the  glandular  secretion,  improvement  of  appetite, 
and  removal  of  gastric  mucus. 

Specifically  typical  is  this  favourable  influence  in  cases  of  incipietit 
gastritis  associated  with  II CI  deficiency,  in  which  disturbances  are  mani- 
fested subjectively  through  pressure  and  fulness  after  editing,  salivation, 
nausea,  tendency  to  vomiting,  or  actual  vomiting,  and  objectively  through 
ft  more  or  less  reduced  HCl  production  and  formation  of  mucus.  In  these 
cases,  provided  a  secoiidar)^  prwess  is  not  present,  the  use  of  sodium  chloride 
waters  (perhaps  combined  with  hydroehlorie  acid)  is  of  excellent  effect. 
As  I  frequently  observed,  a  decided  increase  of  HCl  production,  with  a  sub- 
sequent better  ch^Tuifaction  and  disappearance  of  the  thick  and  ropy 
mucous  masses,  is  the  result.  This  experience,  made  first  by  v.  Sohlern** 
and  myself,  has  recently  been  confirmed  by  Dapper;  to  be  sure,  Dapper*** 
also  obtained  in  a  small  number  of  cases  with  superacidity  a  decrease  of 
the  disturbances  as  well  as  a  diminution  of  the  acidity. 

Although  I  could  occasionally  observe  favourable  subjective  results  in 
cases  of  gastritis  of  long  years'  duration,  and  with  constant  loss  of  HCl  and 


"L.  Wolff.  Zejtfichrift  ffir  kb'niachc  Medicin.  1880,  Bd.  16,  S.  25». 
••r.  Solilcrn.  Bcrlinfr  kliniacliB  WcK^hcnarhrift,  1S07,  No.  21. 
•Dapper,  Zeitschrift  ffir  klinisclie  Medicin,  1890,  Bd.  30,  Heft  3  and  4. 
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amultaneoufi  defect  of  ferments,  I  could  not  observe  any  influence  upon  the 
chemical  functions. 

In  tlie  majority  of  these  cases,  sodium  chloride  waters  (in  medium 
and  large  doses)  have  also  a  favourable  effect  upon  gastro-enterie  peristal- 
sis, and,  at  least  during  the  time  the  waters  are  taken,  the  bowel  movements 
become  regular  and  flatulency  is  diminighed.  If  large  quantities  of  sodium 
chloride  waters  are  introduced,  thin  fluid  or  watery  evacuations  may  occur, 
which  may  cause  a  loss  of  fat  and  proteids.  In  small  doses  (1  to  ly^  cupa 
a  day)  they  constipate. 

The  conclusion,  therefore,  is  that  cases  of  increased  ckemical  functions 
are  not  adapted  for  sodium  chloride  waters.  1  was  enabled  to  observe  this 
fact  in  patients  who,  after  an  inefficient  "cure"  in  Kissingen,  came  to  con- 
sult me.  The  same  observations  were  also  made  by  v.  Sohlem,*^  in  disagree- 
ment with  Dapper,  and  my  views  have  also  not  changed  in  spite  of  the 
above-mentioned  observations  of  Dapper,  The  same  evidently  refer  to 
conditions  of  nervous,  irritative  dyspepsia,  in  which  the  administration  of 
Rakoczy  water  is  of  secondary  nature  when  compared  to  a  rational  di< 
Wliether  the  acidity  increases  or  decreases,  does  not  matter  in  such 
in  my  opinion ;  important  only  is  the  improvement  of  the  nutrition  and 
the  bodily  strength.  In  cases  of  pyrosis  hydrochlorica,  ulcerative  superacid- 
ity,  and  gastritie  aeida,  I  am  convinced  that  drinking  of  Kissingen  wateiB 
is  not  to  be  recommended. 

I  am  equally  convinced  on  a  further  point:  atonies  and  dilatations 
of  the  siomach  are  no  objects  for  *'dnnking  cures"  of  sodium  chloride  water. 
In  the  former  tliere  exists,  as  a  rule,  at  least  in  comparatively  recent  cases, 
hy perch lorhydria.  If  the  patient  is  allowed  to  drink  small  doses  an  unde- 
sired  effect  is  obtained:  the  acid  secretion  continues  to  increase.  If  large 
doses  are  chosen,  a  further  superextension  of  the  stomach  occurs.  I  could 
prove  this  argument  with  a  great  number  of  clinical  histories.  [It  is  in 
these  very  same  atonic  conditions  of  the  stomach,  that  frequently  the  great* 
est  mistakes  are  made  by  physicians  sending  their  patients  to  watering 
places.  In  the  greatest  majority  of  the  cases  an  examination  of  the  stomach- 
contents  and  of  the  gastric  motor  function  has  not  been  made,  and  never- 
theless the  patients  are  advised  by  their  physician  to  drink  three  to  four 
glasses  (7.50  to  1000  cubic  centimetres)  of  the  mineral  water  three  times 
a  day,  so  that  the  patient  drinks  from  two  to  three  litres  of  water,  whereby 
the  possible  existing  atony  becomes  almost  dilatation.  I  had  occasion  to 
observe  repeatedly  cases  of  this  kind  at  Bedford  Springs,  Pa.] 

Still  less  adapted  are  sodium  chloride  waters,  or,  for  that  matter,  any 
mineral  water,  to  dilatation  due  to  organic  stenoses  or  myasthenia.    In 


"v.  Sohlem,  Ijc, 
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le^  cases  our  chief  object  is  to  provide  favourable  conditions  for  the  exit 

[of  the  fluids;  every  superflyous  introduction  of  water,  whether  it  contain 
Bodium  chloride  or  sodium  sulphate,  must  accordingly  be  avoided. 

►  Regarding  gastric  ulcer,  Carlsbad  has  acquired  such  a  dominant  repu- 
tation that  it  would  be  labour  lost  to  try  to  make  changes  in  it*  Yet  I 
like  to  believe  that  mild  sodium  chloride  waters  might  be  equally  indicated 
for  some  cases  of  chronic  gastric  ulcers,  particularly  for  those  not  associated 
with  superacidity ;  it  is  true,  1  have  no  experience  of  my  own  in  this  matter. 
The  use  of  sodium  chloride  waters  in  cases  of  carcinoma,  even  in  their  early 
stages,  is,  of  course,  to  be  avoided. 

As  to  gastric  neuroses^  sodium  chloride  waters  are  not  more  adapted 

•to  their  treatment  than  sodium  sulphate  waters  are.  To  be  sure,  this  is 
correct  only  in  those  cases  in  which  the  various  gastric  functions  have  been 

; proved  to  be  normal.  In  mixed  cases,  in  which  nervous  symptoms  are  only 
more  prominent  in  the  general  picture  of  digestive  troubles,  and  if  the 
latter  do  not  form  a  contra-indication,  sodium  chloride  waters  may  be 
advantageously  employed. 

The  most  important  sodium  chloride  springs  and  their  composition 
are  to  be  seen  from  the  following  table: — * 


In  1000  ParU  of  Wat«r« 
■ ■ — i 

KAQheim  ( KorbmiiQeii ) 

Keahauft  (BoniCaoiasqnetle)    > 

[BallBton  ArtMian  Litiiia  Well,  New  York  .    . 

Al»o-Se1i«« 

SalzBchlirf  (Tempelbrnnnen) 

Salzachlirf  (Bonifaciasbrunneo) 

Hombiirg  ( Elisabeth bnmD en)       

Sobmalkalden 

[Saratoga,  N.  T.,  tHathorn) 

Munstera.  Steio  (Hauptbrnnnen),  Temp.  31**  C. 

Pyrmont  (Solzcjoelle)  ,    .    .    .       »   - 

Wittibaden  (Koobbrumien),  Temp.  68*  C.  ,    .   . 

Mergentbeim      ...  

[Saratoga,  N.  Y.,  (Congreaa) 

Botjrbonne  les  Baina,  Temp.  SO**  C.  >   .    .   .   *    . 

Kiningen  (Rakoczy) ,  .    - 

[Santoga,  N.  Y.,  (Kiasingen)   .    .   « 

fiodea  (Milobbnmuen) «   • 


'HhU  Salt 

C«rbanio  Add 

15.42 

m5 

14  T7 

1138 

12.49 

1B47] 

11,77 

1L40 

10^9 

10.20 

873 

9.86 

1039 

0.34 

115 

aoo 

1023] 

7  90 

7.05 

0&4 

6.83 

200 

6.67 

207 

6.65          1 

1270] 

5.98 

228 

5,82 

1305 

5.64 

1421] 

6.43 

051 

■  Wo  biire  not  listed  the  waters  contatnmg  leaa  than  two  per  mi  lie  table-aalt 
among  tbe  sodium  chloride  waters,  as  they  hardly  deserve  this  deaignation. 
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Bourbonne  les  Bftias,  Wiesbaden,  and  Munster  a*  Stein,  among  the 
inentioned  sodium  chloride  waters,  represent  sodium  chloride  thermal 
waters, 

5.  Chaltjheate  Waters. — These  are  frequently  employed  in  the  treat- 
ment of  chronic  dyspepsia,  in  the  form  of  so-called  alkaline  acidulous 
waters,  for  the  genuine  chalybeate  waters  are  badly  borne  in  cases  of  pro- 
nounced dyspepsia.  First  deserving  mention  are  Franzensbad  and  Elster. 
because  either  one  has,  besides  the  chalybeate  waters,  an  almost  pure  sodium 
sulphate  spring,  the  use  of  which  is  of  great  value  on  account  of  habitual 
constipation  concomitant  witla  almost  all  ansemic  conditions.  To  this  class 
also  belong  the  iron  waters  of  Reinerz  and  Cudova  in  Silesia,  Rippoldsau, 
[Peterstlial,  Frcyersbaeh]  in  Baden,  Schwalbach,  Bartlleld,  and  man; 
others. 

I  occasionally  observed  excellent  results  in  anaemia  with  cardialgic  ari 
other  dyspeptic  conditions,  from  the  use  of  the  Eger-Franzensquelle  and  the 
iron  springs  of  Elster.  [In  America,  this  class  of  waters  is  excellently 
represented  liy  various  springs,  tiuch  as  Iron  Spring,  Paducah,  Ky. ;  Dawson 
Springs,  Ky. ;  Estill  Springs,  Ky. ;  Chalybeate,  Bedford,  Pa, ;  Church  Hill 
Alum  Springs  and  Rock  Ennon  Springs,  Virginia;  Vichy  Springs,  New 
Almaden,  Cal. ;  Washington  Springs,  Saratoga,  I^.  Y.,  etc.] 

6.  Lime  waters,  among  thern,  above  all,  those  containing  calcium  car- 
bonate, are  used  in  those  cases  in  which,  besides  dyspeptic  conditions,  a  dis- 
position to  diarrha'a  exists,  particulariy  in  catarrh  of  the  small  intestines. 
Quite  particularly  adapted  are  these  waters  also  for  table  waters,  with  addi- 
tion of  wine,  brandy,  etc.  The  most  important  springs  of  this  kind  are 
Wildungen  (Konigsquelle),  Driburg  (HerBterquelle),  Lippspringg  (Ar- 
minius),  Rappoldsweiler  (Carola),  Coburg  (Marianna),  Marienbad  (Ru- 
dolf), and  Krynica"  (Hauptquclle).  [In  America,  we  may  mention 
among  other  springs,  Saratoga  Vichy  Spring;  Ephrata,  Pa.;  St.  Louis 
Spring,  Michigan;  Bcthcsda  Springs,  Wisconsin.]  The  said  springs  are 
cold  waters,  but  in  cases  of  diarrhoea  should  be  heated  before  drinking. 

7.  Bitter  Waters. — These  are  to  be  considered  for  the  treatment  of  gas- 
tric affections  only  in  ^o  far  as  the  latter  represent  the  cousequences  of 
habitual  constipation  or  abdominal  plethora^  haEuiorrhoidal  aiTeetions,  etc. 
In  primary  disturbances  of  digesitiou,  their  use  is  to  be  restricted  as  much 
as  possible.  Directly  contra-indicated  is  the  use  of  hitter  waters  in  cases 
of  gastric  and  duodenal  ulcers.  I  observed  a  fatal  effect  in  a  case  of  gastric 
nicer  in  the  practice  of  a  colleague  after  use  of  bitter  water;  in  other  casea 
decided  deterioration  of  the  condition  occurred.  Also  in  all  gastro-enteric 
affections  which  lead  or  may  lead  to  adhesions,  as,  for  instance^  in  typhlitis 


ad 


**  Piatkowski,  Wiener  KlimBche  Wochenschrift,  1898,  No.  1, 
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stercoralis  [appendicitis J,  bitter  waters  ought  to  be  supplanted  by  mild 
purgatifes  (castor  oil^  rhubarb,  cascara)  or,  still  better,  by  di'etetic  laxatives. 
[To  this  class  of  bitter  waters  belong,  to  meDlion  a  few,  Pullna,  Bohemia ; 
Friedrichshall,  Germany;  Hunyadi  Janocz,  Hungary;  Epsom  Spring,  Eng- 
land; Crab  Orchard  and  Estill  Springs,  Kentucky;  Bedford  Jlineral 
Springs^  Pa»,  etc.] 

In  the  majority  of  cases  of  disturbances  in  the  alimentary  tract,  sys- 
atic  bathing  is  combined  with  systematic  drinking.  Salt  and  mud 
(Moor)  baths  are  particularly  well  liked  in  these  cases,  but  in  some  cases 
the  simple  akratotlierraa?  and  iron  baths  may  exhibit  favourable  effects.  The 
former  are  especially  appropriate  in  cases  of  exudates  in  the  gastro-enteric 
area,  peritonitic  adhesioni?,  etc.  Kisch=^*  highly  recommends  moor  caia- 
pUumata  {mud  poultices)  in  gastric  neuroses  with  increased  sensitiveness. 
I  recommend  hot  mud  poultices,  pjirticularly  in  gastric  ulcer  and  cholelith- 
iases. The  mud  baths  of  llarienbad,  Franzensbad,  and  Elster  are  the  best 
known  and  the  most  successful  [Mineral  Spring  Mud  Baths,  Attica,  Indianii, 
are  frequently  used  in  the  middle  West  and  are  good.]  Salt  baths  are 
usually  employed  there,  where  the  systematic  drinking  of  the  &aline  waters 
can  be  combined  with  them;  reports  with  salt  bath  are  not  infrequent  and 
are  often  of  great  benefit. 

The  above  discussions  lead  to  the  conclusion  that  three  groups  of  gastro- 
enteric affections  are  in  general  not  adapted  for  the  use  of  mineral  waters: 
1.  Conditions  of  advanced  muscular  relaxation  of  tlie  gastro-enteric  canal, 
as  well  as  of  gastric  dilatations  due  to  stenosis  or  myasthenia.  2.  Neuroses 
of  the  alimentary  tract.  It  shall,  however,  not  be  said  that  in  special  eases 
neuroses  may  not  do  weU  in  watering  places  which  ow^e  their  reputation  to 
the  mineral  water  springs ;  [>ut  I  sliould  prefer  to  ascribe  this  result  more 
to  the  favourable  external  circumstances,  the  change  of  climate,  the  suitable 
diet,  the  employment  of  other  curative  measures,  which  nowadays  are  at  the 
visitors  disposal  in  every  health  resort.*  I  t^pcak  here  only  of  those  neuroses 
in  which  objective  examination  docs  not  exhibit  any  hint  of  the  presence  of 
functional  or  anatomic  changes.  3.  Stjsiemaiic  drinbing  of  mineral  wafers 
is  to  he  omitted  on  prinnpie,  in  ruses  of  carcinoma,  as  even  a  palliative 

•  [l^n fortunately  auch  is  tiiot  the  otise  in  a  larj^je  numlwr  of  Am^priean  watering 
places.  PhyBiologie-therapeutic.  and  particularly  dietetie  methcwls  are  very  much 
neglected  in  health  resorts  in  this  country;  it  ia  partly  the  fault  of  the  physiciane, 
p«rtly  the  fault  of  the  proprietorfl  and  managers  of  the  hotels,  and  eBp^-ciiilly  the 
fault  of  the  indifference  of  the  communities,  whieh  prefer  races,  sports^  etc.,  to 
hygrienic'thernpeutic  improveraenta.  There  are  in  thia  country  quite  a  number  of 
superb  places  which  could  eaaily  rival  or  even  excel  European  resorts,  if  the  right 
spirit  were  present.] 
"Kifich,  Bahneo-,  Hydro-  und  Klimatotherapy^  Wien  und  LeipEi^,  188^. 


328 


BALNEOTHERAPY. 


effect  is  not  to  be  expected,  t^arcinonia  of  the  stomach  is  preferably  re- 
servetl  for  domestic  attention  or  for  the  hospital.  The  same  is  to  be  said 
also  of  affections  siispetted  of  cancer. 

WTiere  mineral  water  cures  are  not  indicated,  there  remain  two  great 
and  excellent  curative  factors*  namely:   the  climatic  health  resorts  (nioxin- 
tain^  forest,  etc)  and  the  sea-shore  and  ocean  baths.     It  is  sometimes  very 
difficult  to  make  a  selection  between  tliose  two.     Special  indications  caiij 
hardly  be  established,  and  only  a  few  general  points  may  be  emphaaified.] 
Change  of  cHtJiatc,  csjjecially  mountain  air,  is  adapted  in  all  cases  in  whicW 
the  neurosis  ia  evidently  due  to  unsuitable  sedentary  life,  and  fnrthermore 
to  ment*al  and  bodily  ovor-exertiona.     We  often  hear  from  the  patients 
theniBelves  where  they  belong:    a  careful   examination  shows   that  their 
troubles  are  immediately  removed  as  soon  as  they  have  left  the  dust  of  the 
cities  and  live  in  <[uict  surroundings. 

To  the  sea-shore  and  ocean  baths,  on  the  other  hand,  such  individuals 
should  go  as  manifest  pronounced  nervous  disturbances  in  the  alimentary 
tract.  Among  these  are  loss  of  appetite  or  pen^erse  appetite,  depref?8ion, 
languor,  lassitude,  constipation,  loss  of  weight.  According  to  Linde- 
mann,^*  cases  of  gastric  and  enteric  atony  and  enteroptosis  are  also  indi- 
cated, but  not  patients  with  severe  irritative  conditions  of  the  stomach- 
Liikewise  contra-indicated  is  the  sojourn  at  the  sea-sliore  in  the  majority  of 
organic  gastric  dii^eascs,  particularly  those  associated  with  gastric  irritation, 
such  as  gastrectasis,  gastric  ulcer,  chronic  gastritis,  etc. 

But  even  in  the  suitable  cases,  we  must  consider  whether  there  are  not, 
besides  the  nervous  troubles,  some  objectively  demonstrable  functional 
changes  which  require  a  strict  diet.  As  the  majority  of  the  sea-shore  resorts, 
pariicuhirly  those  situated  by  the  Xorth  Sea  [likewise  those  on  the  Atlantic 
coast  of  America]  do  very  little  or  notliing  at  all  in  regard  to  a  rational 
diet,  it  demands  a  careful  and  critical  selection^ 

An  indispensable  curative  factor  in  some  cases  is  the  treatment  in 
appropriate  sftTiftturia,  The  significance  of  the  treatment  in  sanatoria  rests 
upon  the  possibility  of  watching  the  patient  continuously,  to  regulate  his 
diet  in  pursuance  of  progressing  examinations  of  the  gastro-enteric  function, 
and  to  give  him  corresponding  directions  for  his  subsequent  conduct.  Treat- 
ment in  sanatoria  is  adapted  to  such  patients  as  require  a  suitable  diet,  or  in 
whom  a  suitable  feeding  cannot  be  carried  out  for  external  reasons,  iilso 
where  the  application  of  physical  curative  methods  (massage,  electricity, 
Mydriatic  treatment)  is  indicated,  the  treatment  in  an  institution  is  prefer- 
able to  the  ambulant  treatment.  In  individual  cases  we  consider  the  sana- 
t/>rium  treatment  especially  indicated  in  recalcitrant,  frequently-recurring 


**  Lindemann,  Deutsche  Medicinal-Zeitung,  1897,  No.  26,  27,  28. 
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ic  or  duodenal  iilcers;  also  in  ectasia  of  the  stomach,  in  certain  neu- 
Toses  (nervous  vomiting,  gastralgia,  nervous  dyspepsia),  in  enteroptosis*  in 
enteric  catarrhs  at  advanced  stages,  finally,  in  persona  who  have  not  enough 
energy  and  wiJl-power  to  submit  to  a  strict  dietetic  treatment.     Moreover, 

Ificientificaliy  well-conducted  sanatoria  are  very  well  adapted  for  the  making 
of  diagnosis  in  obscure  and  complicated  cases.* 
•  By  appropriate  sanatoria  I  do  not  mean  large  sanatoria  which  serve  for  all 
poaaible  medical  branches,  and  in  which  the  aurgeon  and  i^niecologiftt,  the  derma- 
toIogiBt  and  neurologist,  and  in  addition,  also,  the  gastro-entt*rologist  are  concurrent, 
but  fianatoria  of  amaJkr  extent,  which  serve  excluaisely  to  the  rational  feeding  of 
"fcufferers  from  gastric  diseases  of  the  stomaeh  and  intestines,  nnd  consecpiently  make 
tise  of  a  kitchen  suitjibly  conducted,  solely  for  patients  of  thia  kind.  There  are 
fiiauy  aanatoria  which  do  not  conform  to  these  re<|uirenvcnt9.  It  is  abo  a  mutter 
I        of  course  that  the  personality  of  the  director  of  the  institution^  his  scientific  ability 

■  and  practicoi  experience  are  to  be  considered  in  the  selection  of  a  sanatorium.  [If 
this  brief  diw^uasion  on  sanatoria  applies  to  those  in  Europe,  it  certainly  is  ap- 
plicable also  in  America,  where  there  in  almost  an  abnolute  want  of  institutions  of 
Jthis  kind  in  any  city.  Experiments  in  this  direction  have  been  tried,  but  very 
frequf>ntly  failed  on  account  of  either  lack  of  interest,  or  perhaps,  also,  of  narrow- 
mindedness  of  some  members  of  the  medical  profession;  1  do  not  think  it  is  the 
fault  of  the  patients,  who  would  be  only  too  willing  to  follow  the  advice  of  their 

P  physicians.  In  many  eases  it  is  the  wrong  attitude  of  the  directors  and  managers 
of  such  institutions,  who  will  not  allow  the  attending  physicians  a  participation  in 
the  medical  treatment  of  their  patients.] 
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Hassage  of  the  Stomacli. 

The  fact  that  motor  weakness  and  conditions  of  relaxation  in  the  diges- 
tive tract  arc  very  frequent  affections,  attributes  a  certain  aiding  part  to 
the  mechanical  treatment. 

The  train  of  thoughts  for  this  treatment  is  as  folffiiwB : — 

1.  The  inert  and  paretic  musculature  is  strengthened,  or  ligamentous 
adhesions  are  loosened  or  rela.\ed. 

3.  The  contents  which  remain  for  an  abnormally  long  time  in  the  ali- 
mentary tract  are  propelled. 

While  in  the  course  of  yeiirs  massage  of  the  intestines  has  been  gen- 
erally adopted  and  has  proved  itself  as  practical,  such  is  not  the  case  with 
massage  of  the  stomach.  This  depends  on  the  fact  that  accurate  indications 
are  missing,  so  that  under  some  circumstances  the  mechanical  treatment 
may  cause  direct  injury. 

In  general,  massage  is  indicated  :^ — 

1.  In  those  gastric  affections  in  which  there  is  a  simple  atony  of  the 
muBCuIaris  or  a  relaxation  of  the  ligaments  and  a  consequent  deficient 
support  of  the  organ  (gastroptosis). 

2.  In  certain  forms  of  gastrectasis  due  to  pyloric  stenosis.  Favourable 
results  in  such  cases  were  reported  by  Zabludowski^  some  time  ago.  The 
cases  adapted  for  this  treatment  require  a  careful  election  in  so  far  as  in 
all  pyloric  stenoses  associated  with  marked  fermeniaUve  processes  massage 
may  be  injurious  because  the  fermenting  masses  are  propelled  into  the  intes- 
tines and  thus  offer  far  more  favourable  conditions  for  growth  of  bacteria. 

3.  In  certain  forms  of  nervous  dyspepsia,  particularly  the  sensory 
forms  (sensations  of  pressure,  pain,  irritable  stomach,  etc.)-  Here  also  not 
every  case  is  adapted  for  the  mechanical  treatment-  a  tentative  trial  has 
perhaps  to  decide. 

4.  In  all  cases  in  which  there  exists  a  primary  intestinal  atony  which 
leads  to  secondary  disturbances  of  the  gastric  functions.  The  usefulness  of 
mechano-therapy  is  proved  in  numerous  cases  of  this  kind. 


1  Znbludowski,  Berliner  klin.  Wochenschrift,  1886,  No.  26  et 
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5.  Favourable  chances  are  offered  through  the  application  of  massage 
in  all  localised  exudative  processes,  adhesions,  inflammatory  thickenings, 
etc.;  in  such  cases,  however,  great  caution  and  close  examination  of  the 
cases  in  question  are  indispensable. 

Massage  is  conim-indicaied  in  all  recent  cases  of  ulcer  with  adhesive 
connection  with  neighbouring  organs,  in  which  cases  evtin  its  cautious 
application  may  cause  a  perforation  of  the  ulcer  into  a  neighbouring  organ, 
with  its  well-known  disastrous  ctfects.  If  storaach  or  intes^tines  are  filled 
with  ingesta  or  with  air,  great  caution  is  necessary.  "If  the  gastric  muscles 
are  spontaneously  very  active,  if  the  peristaltic  movements  are  pronounced 
and  frequent,  or  sometimes  as  if  in  a  tetanic  condition,  and  if  tlie  stomach 
felt  by  the  liand  feels  somewhat  as  a  contracted  uterus  al'ter  birth,  hands 
offr  '  (Zabludowski.) 

It  would  be  superfluous  to  mention  that  massage  is  to  be  avoided  in 
all  caaee  of  tumour  formations,  whatever  their  location  or  their  type  may 
be,  if  I  had  not  repeatedly  had  occasion  to  observe  the  sad  effects  of  such 
a  pol^-pragmasy,  unfortunately  sometimes  on  the  part  of  physicians,  but  par- 
ticularly on  the  part  of  so-called  '* nature-physicians"  [osteopaths,  etc,]. 
Apropos,  I  wish  to  mention  that  massage  is  also  to  be  avoided  in  cholelith- 
iasis, for  in  various  cases  I  obsen^ed  severe  attacks  immediately  after  abdom- 
inal masage,^ 

As  regards  the  technique  of  the  massage,  we  are  compelled  to  confine 
jlves  here  only  to  a  few  general  remarks.  It  is  evident  that  in  the 
idMterent  affections  the  mechano-tlierapy  has  various  objects.  In  many 
cases  (pyloric  stenosis)  the  gastric  contents  are  to  be  pushed  partially  or 
totally  throuirh  the  pylonis  by  means  of  mechanical  measures,  and  the  pass* 
age  is  thereby  to  be  forced  similarly  as  it  is  done  in  an  acute  way  by  the  sur- 
gical digital  divulsion.  In  other  cases  the  mechano-therapy  is  to  invigourate 
the  muscles  of  the  gastro-enteric  canal  and  to  enable  it  to  gain  an  increased 
dynamic  function.  In  such  cases  it  is,  of  course,  best  to  massage  the 
stomach  when  it  is  empty,  that  is,  in  a  relaxed  condition.  The  same  is 
to  be  said  also  in  the  above-mentioned  cases  of  nervous  dyspepsia.  The 
direction,  repeatedly  and  urgently  given  by  Cs^ri,*  that  the  stomach  ought 
to  be  always  massaged  when  full,  may  have  its  advantages  in  some  cases, 
but  certainly  must  not  be  generalised- 
It  is  difficult  to  establish  the  effect  of  massage  with  any  degree  of  cer- 
tainty, because  usually  it  is  employed  in  combination  with  other  remedial 
measures,    particularly    with    dietetic    methods.      Indeed,    the    question 


•  Boa»,  Mttnchener  modiziniaclic  Woclien'whrift,  1902,  No.  17. 
»  CsCri,  Wiener  medk.  WocliLmachrift,  1894,  No.  4648, 
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whether  the  muscles  are  stimulated  permanently  or  temporarily,  or  to  any 
degree  at  all,  is  not  answered  with  certaiEty.  According  to  PenzoIdtV 
investigations  on  lieiilthy  physicians,  it  appears  *'that  the  effect  of  massage 
upon  the  normal  digestion  depends  upon  the  individuality  of  the  person 
or  upon  the  incidental  method  of  massage.  At  least  it  may  be  imagined 
that  in  one  [teram  the  resistance  of  the  pyloric  muscles  may  be  easier  over- 
come than  in  another;  likewise,  that  under  favourable  conditions  of  the 
abdominal  walls  and  of  the  fulness  of  the  stomach  (etc.),  we  may  succeed 
through  a  lucky  grip  in  expressing  tlie  stomachy*  while  a  regular  result 
is  not  to  be  obtained/' 

There  exist  al^o  investigations  on  the  influence  of  gastric  massage  upon 
the  secretion,  according  to  which  the  same  is  said  to  influence  favourably 
the  hydrochloric  acid  secretion  {Heed,^  Cautru*).  Aceordingl5%  massage  is 
not  indicated  in  ca^es  of  euperacidity. 

Only  a  slight  value  is  to  be  ascribed  to  these  investigations,  as  we  have 
to  deal  only  with  the  effect  of  massage  done  but  once  or  repeated  at  short 
intervals,  but  not  with  a  final  result,  or  a  systematic  use  of  massage — which 
latter  is  the  chief  point.  According  to  my  conviction,  gastric  massage, 
which,  moreover,  is  usually  combined  with  abdominal  massage,  acts  pre- 
dominantly upon  the  intestines,  and  in  so  far  as  the  intestinal  peristalsis 
is  favourably  influenced,  tlie  gastric  motility  is  also  indirectly  favourably 
■influenced. 

In  localised  inflammations  or  adhesions,  it  is  evident  that  the  corre- 
sponding portion  of  the  stomach  alone  or  principally  will  be  the  subject  of 
Ihe  treatment. 

AccorJing  to  the  object  to  be  accomplished  through  the  mechanical 
treatment,  the  technique  must  of  course  vary.  In  the  passive  evacuation  of 
the  stomach  through  the  pylorus,  Zabludowski  recommends  inserting 
the  right  hand  deeply  and  grasping  on  the  left  side  a  portion  of  the  fundus 
between  the  extended  thumb  and  the  four  otlier  fingers.  Thus  we  get  some 
J;ind  of  a  fold  which  contains  abdominal  walls  and  gastric  wall  with  the 
chyme  contained  in  it.  By  pushing  or  slinging  movements  produced  at  the 
fold  the  gastric  contents  are,  so  to  say,  thrown  towards  the  pylorus.  [Hem- 
meter,  in  his  book  on  "Diseases  of  the  Stomach,"  reproduces  three  illustra- 
tions from  Penzoldt  and  Stintzing,  "Handbuch  der  Therapie/'  and  gives 
the  following  instructions  for  improving  the  muscular  tone  of  the  empty 


•  More  correct,  "contents  of  the  stomach/* 

*  Poiizoldt,  Festfichrift  mr   Feler   des    80.    GeburUtages   Sr,   KOnigl.   Holieit   des 

Prinzregeuten  Luitpold  von  Bayern^  lft01»  P.  10, 

*  Reed,  International  Magazine,  January,  1808, 

*  Cautru,  referred  to  in  Virchow-Hirscli,  Jahreabericlit,  1900,  Bd.  2,  P.  247, 


stomach:  The  masseur  places  him&cll  to  the  right  of  Uie  patient,  who  must 
He  on  his  back,  with  knees  slightly  flexed. 

First  movement  (a)  :  Insert  tlie  left  hand  slowly  and  gradually  deeply 
Kmder  the  left  arch  of  the  false  ribs,  under  and  past  the  i'dge.  To  increase 
the  pressure,  gently  press  the  right  hand  firmly  on  the  left.  Second  move- 
ment (b)  :  Now  dcficTilje  ismall  circles  with  tlie  hands  thus  arranged,  pro- 
gressing slowly  from  the  pylorus  to  the  fundus.  Third  movement  (c) : 
Perform  strong  vibratory  movements  toward  the  depth  with  the  finger-tips, 
while  a  and  b  are  being  executed.  Fourth  movement  {dj;  Knead  the 
stomach  between  thumb  and  four  fingers,  and  in  conclusion  execute  stroking 
passes,  with  extended  four  fingers,  from  left  to  right.] 

In  more  progressive  cases,  in  paresis  of  the  muscles,  the  stomach  is 
pressed  against  the  spinal  column  and  is  thus  divided  into  two  parts,  one 
belonging  to  the  fundus  region,  the  other  to  the  pyloric  portion.  "The 
column  of  chyme,  cncloscil  in  the  pyloric  portion  and  to  be  considered  as 
an  incompressible  body,  serves,  when  pressed  from  outside,  as  a  bougie  for 
a  dilatation  of  the  stenotic  passage"  (Zabludowski).  In  the  real  kneading 
(petrissage*  and  massage  a  friction),  Zflbludowski  advises  to  insert  tlie 
fingers  as  deeply  as  possible  into  the  portions  to  be  worked  upon,  ''Knead 
the  stomach  in  a  horisiontal  direction,  a^  you  would  knead  dough,  with 
ejjpansive  equal  moiions  of  both  hands,  and  alternate  the  latter  manipulation 
with  circular  motions  by  the  one  hand  and  longitudinal  motions  with  the 
other  hand." 

Occasionally  Crede's  method  is  applied,  but  with  the  difference,  that 
in  regard  to  the  expressions  of  the  placenta  the  pressure  is  exerted  longi- 
tudinally, and  as  to  the  stomach,  transversally. 

Less  adapteLl,  according  to  Zabludowski^  is  the  true  stroking  proper, 
effleurage  and  tapotment.  But,  relying  on  my  own  experience,  I  did  not 
reach  the  same  negative  view  as  the  said  author  did.  To  abandon  tapot- 
nient  entirely  for  fear  of  a  reflex  effect  upon  the  heart  (Goitzs  experiment), 
there  is,  as  far  as  I  can  see,  no  reason  for  it. 

The  duration  of  one  treatment  should  be  ten  minute^.,  that  of  the  single 
manipulation  should  not  be  more  than  two  or  three  minutes. 

Massage  of  the  stomach  may  suitably  be  coml>inetl  with  massage  of 
the  other  part  of  the  abdomen,  particularly  of  the  intestines,  if  an  indication 
for  it  exists. 

Frequently  apparatus  in  forms  of  globes  and  rolls  have  been  recom- 
mended for  self-massage  and  are  well  knowTi  to  t!ie  general  public.  Possi- 
bly results  from  this  method  might  be  ascribed  less  to  the  metliod  than  to 
auto-suggestion. 
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Maaaage  raaj,  as  Wegelo^  recently  recommended,  be  combined  with  applica- 
tion of  medieineH.  The  fluid  is  drank  or  introduced  by  the  tube.  Patient  i»  in  re- 
cumbent position,  and  the  etomacb  is  stroked  and  rubbed  in  order  to  bring  thfi 
medicine  in  closest  contact  with  the  mucous  membrane.  WegeJe  employs  pbyaiologic 
salt  aulutions,  1  per  cent,  ichthyoi  solution,  m^  per  cent.  Carlsbad  salt  solution,  5 
to  6  per  cent,  bismuth-auspenaiona,  1  or  2  p^r  millc  silver  nitrate  solution  with  9u!>* 
(>ie(]uent  salt  water  i^oluiions,  decoction  of  bitter  remedies  (amara)  and  disinfecting 
fiolutiona.  As  adapted  for  this  procedure  Wegele  considers  the  various  affectiona 
of  chronic  hyperieniia  (  ?)  and  irritation  of  the  mucous  membrane  without  regard 
to  increase  or  decrease  of  the  cheniicai  functions.  He  also  recommends  the  method, 
which,  however,  has  as  yet  not  been  substantiated^  in  bypereesthesia  of  the  gastric 
muflcosa,  and  in  cases  of  purely  nervous  gaatralgia. 

In  conclusion,  I  may  remark  that  gastric  and  abdominal  massage  is 
best  applied  by  the*  physician  bims4:'lf,  and  ouglit  not  to  be  performed  by 
layinen.*  There  are  diiJiculties,  however,  against  putting  these  require- 
ments in  practice,  in  so  far  as  massage  has  been  taught  only  in  the  last  few 
years  at  our  universities,  and  that  at  the  present  time  only  a  few  physicians 
are  so  familiar  with  the  technique  that  they  could  master  the  rational  and 
approved  methods. 


Tlie  Electric  Treatment  in  Diseases  of  the  Stomacli. 

It  is  true,  we  are  ©till  lacking  in  knowledge  regarding  the  manner  of 
action  of  the  electric  current,  and  the  experimental  investigations  hitherto 
made  are  full  of  cnntradictions.  Till  these  differences  are  cleared  up,  we 
must  adhere  to  the  clinical  experience,  which,  in  general,  speaks  in  favour 
of  electric  treatment. 

The  use  of  electric  treatment  in  gastric  diseases  refers,  as  otherwise  in 
electro-therapyj  to  the  faradic  as  well  as  galvanic  current,  and  it  is  said  that 
the  former  acts  more  upon  the  motor  function,  and  the  latter  more  upon  the 
secretory  apparatus;  some  authors  also  suppose  an  in^uence  upon  the 
absorption. 

The  phyaiologie  foundntions  of  thes*  doctrines^  as  far  as  we  can  review  them 
at  the  present  time,  are  baaed  on  following  observations  and  experiments: — 

(a)  Rcffardinff  the  Mofilittf. — After  curlier  authora  (v.  Ziemssen,  RoAsbach, 
Ltlderitz)  had  already  established  that  stimulation  of  the  gastric  fundu<*  by  me^ns 
of  faradic  eiirrentfl  produrea  contractions  to  a  rather  slight  extent,   Meltter*  sub- 


•Hoffa,  in  his  excellent  book,  "Teehntk  der  Massage"  says:     **I   claim   that 
every  lay-masseur  who  performs  magsage  indepemipntly,  is  and  remains  a  quack/' 
'  Wegele,    Zeitsehrift   flir   diiltetiache    und    physikalische   Therapie,    1899,    Bd.    2. 

R  257. 
•  MeltzcT.   New  York  Medical  Journal,  June   15.   ISHo;    Archiv  fQr  Verdauungf- 
krankheiten,  1897,  Bd.  3,  Heft  2. 
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ftUntiated  and  ad^-anced  these  atatemcDts  through  thorough  invcBtigations  on  doga, 
finding  thai  however  strong  the  faradic  currents  acting  upon  the  fundus  portion  of 
lh«  stom&ch  may  bare  been,  eontractiona  never  occurred,  and  it  was  only  when  the 
pyloric  section  waa  approached  that  Ibleltzer  succeeded  in  obtiiining  contractions, 
tht*  strongest  being  at  the  pylorus  itself.  Tliis  etfect  could  not  be  gotten  from  the 
forre«pondiiig  area  of  the  mucous  membrane.  \\  hen,  after  ext>asure  of  the  atomaeh, 
an  electrode  is  put  upon  the  abdominal  wall  near  the  stomach  while  the  other 
is  put  on  the  back  or  introdut'ed  into  the  stomach,  evpn  with  the  strongest  currents 
only  a  contraction  of  the  abdominnil  muscles  occurred,  but  never  one  of  the  stomach. 
The4e  experiments  are  contrailictory  to  Einborn's  experiments  on  frog«,  which  are 
supposed  to  demonstrate  contract ibility  of  the  fundus  region;  but  these  experiments, 
too.  exhibited  only  a  very  slight  activity  of  the  fundus  region  on  stimulation  through 
the  faradic  current.  Quite  analogous  results  were  shown  through  the  mon^  recent 
inrestigations  of  Goldsf^hmidt*  and  Goldhaum,'"  who  could  not  demonstrate  either 
•  secretory  or  a  motor  influence  upon  the  stomach  through  faradic  or  galvanic  cur- 
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Fig.  46. — Electric  Stomach-tube.     (Boaa.) 


^Brents.     Herewith  an  opinion  by  the  past  master  of  clinical  medicine,  v.  Ziemaaen ," 

^BjMi  to  be  considered  as  proved;  he  expressed  himself  as  follows:     "I  cannot  designate 

^Tas  principally  correct  the  view^  that,  regarding  the  electrisation  of  the  stomach,  we 

have  to  deal  chiefly  with  the  tendency  to  effect  contractions  of  the  gastric  muscular  is 

and  diminution  of  an  ectatic  stomach.'* 

(bj  Regarding  the  Secretion. — -As  regards  secretion  also,  the  results  of  in- 
vestigation are  difficult  to  explain,  v.  Ziemssen  and  Rossi  had  effected,  in  experi- 
ments on  animals,  increaeed  secretion  through  either  kind  of  currents  The  same 
r^'siilt  was  obtained  by  Hoffmann  in  exp<?riments  on  human  beings  who  were  treated 
with  galvanic  currents*  and  that  intraventrlcularly.  In  contrast  to  this,  neither 
Goldschmidt  nor  Goldbaum  was  enabled  to  prove  any  recognisable  influence  on  ap- 

•  (k)ldschmidt,  Deutaches  Archiv  fflr  Kline  Medicin,  1896,  Bd.  56. 
wfk)Idbaum,  Archiv  f(lr  Verdnuungskrankheiten,  1807,  Bd.  3,  Heft  1, 
'  "  H,  v.  Ziemssen,  Die  Electrizitiit  in  der  Medicin,  1887,  P.  445. 
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plication  of  the  gal  van  ii'  or  faradic  current  in  the  above-mentioned  experiment*  made 
likewise  on  human  beingis.     The  question*  Ihf  relore,  has  not  yet  bef:n  deeidud. 

Moreover,  aL»cording  to  my  opinion,  not  much  importance  mUBt  be  ascribed  to 
the  fact  of  Becretory  or  motor  inermse  during  the  electric  stimulation.  For  jirac- 
tic©  does  not  demand  a  stimulus  which  only  otcura  during  the  phuse  of  the  electric 
treatment  nnd  quickly  disappears,  but  a  permanent  favourable  inlluence.  In  thi* 
regard  no  experiments  are  existing,  and  in  the  meuntime  it  will  be  advantageous 
not  to  expect  Uw  much  as  to  the  permanent  etTect  of  the  electric  current. 

(c)  Regardinff  ike  resorption,  only  a  few  exfKTinients  of  Kinhom  have  been 
recorded,  which  were  made  on  tin-  basis  of  Penzoldt'a  j>otaaaium  iodide  test,  and 
showed  an  improvement  of  resorption  on  intraventricular  faradiBation. 

(d)  Rcgtttding  the  sensibUity,  v.  Leube,  and  more  recently  Einhorn,  obBer\-ed 
favourable  results  from  galvnuiaationj  and  that  especially  in  obstinate  gastralgiaa. 

Clinical  experiences  gliow  more  accord  as  to  the  local  electric  treatmcnL 
Before  we  discuss  the  same,  a  few  remarks  on  the  technique  may  pre- 
cede them. 

We  may  employ  the  galvanic  and  faradic  current,  either  of  them  per- 
cutaneouflly  or,  more  correctly  expressed,  extra-abdominally  and  intra- 
abdominally.  As  regards  the  latter  method,  it  was  first  introduced  into 


I 


Fig.  47.— U'cgelc's  Gastric  Elect rndt 
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pTactice  by  Kugsmaul,  and  was  later  extended  by  Bardet  also  to  the  galvanic 
current  The  method  in  its  simplest  form  consists  of  the  fact  that  a 
metallic  wire  which  is  connected  with  the  induction  or  constant  apparatus, 
is  put  into  a  rubber  tube  and  ewallowed.  From  this  have  developed  in 
recent  years  quite  a  number  of  "electric  stomach-tubes/'  which^  however, 
are  all  based  upon  the  above-mentioned  principles  and  exhibit  only  non- 
essential technical  advantages.  The  electric  stomach-tube,  illustrated  in  Fig. 
4fi,  and  advanced  by  myself,  and  which  is  distinguished  from  others  by  ths' 
fact  that  it  contains  a  platinum  spiral  and  synchronously  allows  affluence 
and  efnuence  of  waters,  has  proved  itself  very  excellently  adapted  fnr  the 
enrlofaradie  and  galvanic  treatment  for  several  years  past.  Much  to  the 
purpose  appears  to  me  also  the  gastric  electrode  (Fig.  47)  constructed  by 
WegeleJ^ 

T!iere  are,  however,  still  other  numerous  devices  which  may,  of  course, 
likewise  he  of  service.     Before  the  application  of  the  electric  treatment^ 


"Wegele,  Therapeutische  Monatflhefte,  1895. 
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about  300  to  500  cubic  centimetres  of  water  or  physiologic  salt  solution  are 

introduced  into  the  stomach. 

As  a  whole,  the  ej^iperiences  about  the  intra  ventricular  electrisation 
■vary  very  much.  Favourable  results  were  observed  by  Kustimaul/*  unsatis- 
HiMStory  results,  especially  in  tlilatatione,  by  v.  Ziemssen.**  Erb^^  reserves  the 
^PbaKie  only  for  rare  cases  and  prefers,  according  to  the  procedure  of  de 
■  Watteville,  the  combined  galvano-faradisation.     Ewald   (Lv,)   favours  the 

intra-ventricular  treatnient  and  declares  that  the  unfavourable  observations 

»of  v.  Ziemssen  were  nmde  at  a  time  when  the  technique  of  the  gastric  treat- 
ment had  not  reached  the  acme  of  modern  times.  My  experiences  likewise 
do  not  speak  in  favour  of  the  endogagtric  application,  although  I  do  not  go 
so  far  as  to  replace  the  same,  under  all  circumstances  anil  in  all  cases,  by 
the  percutaneous  method.  Thus,  for  instance,  it  seems  to  me  very  appro- 
priate in  cases  of  cardiaparesis  due  to  central  nervous  disturbances  or  to 


Pig.  48. — Einhorn'a  Api»arotus  for  Endogastric  Electrisation. 


neurastheniaj^  in  which  the  mentioned  paresis  represents,  according  to  my 
observations,  a  frequent  and  troublcBome  complication. 

Another  method  of  eudoga.-tric  electriMtiou  has  been  described  and 
recommended  for  the  practice  liy  M.  EinltornJ*'  This  author  constmcted 
an  electrode  according  to  the  principle  of  the  already-mentioned  'Agastric 
Ivucket,"  which  is  swallowed  by  the  patient  and  thus  by  itself  enters  the 
stomach  (Fig.  48).  The  silk  thread  of  the  bucket  is  replaced  by  a  very 
narrow  rubber  tube,  through  which  very  fine  wires  lead  to  the  battery;  the 


UKussmaul,  Archiv  far  Paycliiatrie  imd  Nurvenkrankheit^n,  1S77,  Bd.  8,  8.  205. 
'♦v.  ZiemBften,  t'cltpr  die  physiknHHchi*  Behtindlung  chroniaoher  Magen  und  Dunn- 
kmiikhcit^Ti.  LcipTiitr.  lSfi8.  S.  10. 

[Erb.  HHnilbiich  <U>t  Elrktrothi^rapii?.  1882.  S.  022. 

[M.  Einham,  Berliner  klinisdie  WcM-hcnschrift,  1891,  No,  23. 
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end-piece  of  the  electrode  consists  of  a  hart! -rubber  capsule  with  multiple 
perforations,  in  which  a  metal  button  connects  with  the  tube. 

The  patient,  preferably  on  an  empty  stomach,  drinke  one  or  two  glasses 
of  water,  and  swallows  likewise^  with  the  aid  of  water,  the  hard-rubber  cap- 
sule, whereby  the  electrode  enters  the  stomach.  The  other  electrode  is 
applied  either  to  the  back  at  the  left  of  the  seventh  tlioracic  vertebra,  or 
to  the  epigastrium,  or  it  is  held  in  the  hand,  Einhom  considers  this  method, 
about  which  I  have  no  experience,  as  "extremely  simple  and  convenient  for 
patient  and  physician/'  and  as  easy  to  be  performed  as  the  percutiineous 
electrisation.  Ln  contradiction,  Ew^ald*"  pointed  out  that  the  introduction 
of  Einhorn*s  deglutable  electrode  frequently  meets  with  difficulties,  and 
emj>Ioy8,  accepting  tlie  form  of  the  said  electrode,  instead  of  the  conducting 
wire,  a  common  stomach-tube  (Charriere  13),  which  is  suitably  connected 
with  the  electrode. 

As  regards  the  technique  of  the  extra-ahdominal  electrisation  of  the 
stomach,  it  is  to  be  mentioned  that,  according  to  v.  Ziemssen's'*  proceeding, 
the  large  plate  electrodes  are  decidedly  preferable  to  the  usual  small  ones. 
V.  Ziemssen  places  the  larger  one  (GOO  square  centimetres)  upon  the  anterior 
abdominal  wali,  in  the  direction  from  the  pylorus  to  fundus,  and  the  smaller 
one  (500  square  centimetres)  from  the  fundus  to  the  vertebral  column, 
corresponding  to  tlie  position  of  the  stomach.  ''The  distance  between  the 
edges  of  the  electrodes  situated  over  the  fundus  of  the  stomach  should  not 
amount  to  more  than  one  or  two  centimetres.  The  strength  of  the  current, 
corresponding  to  the  area  of  the  electrode,  must  be  rather  considerable.  At 
the  induction  current  as  well  as  at  commotations  of  the  constant  current 
(strength  of  current,  10  to  20  milliampt^res),  marked  contractions  of  the 
abdominal  muscles,  etc.,  must  occur,  which,  through  contractions  of  the 
abdominal  and  dorsal  muscles,  produce  motions  of  the  trunk  and  perhaps 
also  contractions  of  t!ie  diaphragm,  without  being  markedly  painful"  (v. 
Ziemssen).  The  single  treatment  should  not  last  more  tlum  ten  minutes. 
Massage  may  be  suitably  combined  with  electricity.  Very  well  adapted 
to  this  is  the  "eheiric  mil''  in  the  employment  of  which,  for  instance  in 
atonic  conditions  of  the  gaetro-enteric  canalj  I  observed  some  astonishing 
results. 

Likewise  of  good  sGn*ice  in  atony  of  the  gas tro -enteric  canal  was  the 
treatment  by  means  of  the  "elfcfric  brush/*  particularly  as  regards  the 
improvement  of  peristalsis. 

As  regards  special  indications  for  the  application  of  electricity,  first 
of  all  the  frequent  defects  of  the  mechanical  gastric  function  are  to  be 


I 


"Ewnld,  Berliner  klinisehe  Wochenadirift.  1892,  No.  26-27. 
"v.  Ziemssen,  Lc. 
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considered,  as  well  as  relaxations  of  the  muscles  and  their  sequelae;  in  such 
cases  Einhorn  and  the  majority  of  others  recommend  faradisation,  but 
Rosenheim  recoiumends  galvankation.  No  good  results  are  obtained  in 
pyloric  stenosis,  because  the  causal  indication,  namely,  the  removal  of  the 
obstacle,  is  of  course  not  affected.  Perhaps  the  gastric  electrisation  plays 
an  important  part  in  the  after-treatment  of  (cicatricial)  stenoses  removed 
through  surgical  operation.  The  faradisation  of  the  abdomen  sometimes 
effects  great  results  in  habitual  constipation.  Evidently  these  results  refer 
only  to  cases  due  to  muscular  sluggishness,  while  an  essential  effect  is  not 
to  be  expected  in  the  presence  of  mechanical  obstacles.  Some  physicians 
replace  the  abdominal  electrisation  with  the  introduction,  of  an  electrode 
into  the  rectum,  in  some  cases  with  great  or  even  astonishing  results.  I 
myself,  after  having  formerly  had  unfavourable  results  with  bad  electric 
tubes,  consider  this  method  as  very  effective,  especially  in  atony  of  the  lower 
sections  of  the  colon. ^" 

The  second  indication  is  given  in  the  great  number  of  gastric  neuroses. 
It  is  difficult  to  tell  which  cases  offer  individually  favourable  chances  for 
the  electric  regimen.  Frequently  a  satisfactory  result  is  due  to  the  combined 
application  of  various  cursitive  measures. 

V.  Leube**  observed  excellent  results  from  the  application  of  the  con- 
gtant  current  in  gastralgia,  Semmola*^  likewise  in  nervous  vomiting  of 
hysteric  and  pregnant  patients.  Rosenthal"  employs  general  faradisation 
in  asthenic  dyspepsia,  beside  galvanisation  of  the  sympathetic  nerve  and  of 
the  vertebral  column ;  Eurkart''*  reports  favourably  about  the  faradic  cur- 
rent in  gastralgia  and  nervous  and  neurasthenic  dyspepsia;  Rosenheim** 
and  Brock^**  also  praise  galvanisation  in  gastric  neuroses,  especially  in  sen- 
sor}* irritative  s^Tnptoms.  According  to  Goldschmidt^s  most  recent  inves- 
tigations, there  is  no  essential  difference  between  endogalvanisation  and 
endofaradisation ;  it  seemSj  however,  that  galvanisation  (anode  in  the  stom- 
ach) is  more  adapted  for  painful  gastric  disturhances,  and  the  faradisation 
rather  for  the  functional  troubles.  Finally  Caron,"  and  more  recently 
Goldbaum,  observed  very  remarkable  results  from  intraventricular  faradisa* 
tion  in  cases  of  stubborn  habitual  (nervous)  vomiting.    In  recent  years  it 


"Boas,  Diagnostik  iind  Thempie  der  Darmkrankheiten.  1001,  2  Aufl.,  S.  178. 

»v.  Leube,  Zicmaaen'a  Handhuch,  Bd.  7,  Theil  2,  S.  205. 

"Bemmola,  Gaz.  med.  ital,  Txtmbard,  6/78. 

^  Rosenthal,  Magenneiirosen   und  Magenkatarrh,   aowie  deren  Behandlung,   Wien, 

1880. 
«  Rurkart,  Zur  Pathologfe  der  Neurasth.  gastrica,  Bonn,  1882. 
**  Hoaenheini.  Berliner  Klinik.  IR95,  Heft  71. 
**  Brock,  Tberapeiitischp  Monatjshefte,  June,  1895. 
»Caron,  Th&se  de  Paris,  1891. 
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was  Einhom*^  particularly  who  studied  closely  the  technique  and  indications 
of  the  intraventricular  faradisation  and  galvanisation.  The  same  estab- 
lished the  following  indications: — 

The  direct  gastro-faradisation  exhibits  manifold  usefulness  in  the 
majority  of  gastric  ejections  (cancer  excepted) ;  very  distinct  is  the  effect 
in  gastric  atony,  wiicther  the  amount  of  acid  is  too  high  or  too  low. 
Further,  Eiohom  recommends  endofaradisation  in  pyloric  or  cardiac  relax- 
ation. Direct  galvaniaatitin  was  employed  with  great  effect  in  cases  of 
stubborn  gastralgia,  whether  due  to  nervousness  or  to  ulcer  cicatrices.  More- 
over, Einhorn  observed  a  favourable  effect  in  heart  affections  which  are 
associated  with  gastralgia. 

Einhom  gives  the  following  directions  for  tlie  intraventricular  faradisation 
and  gah'ftni&ation:— 

L  Faradisation, — Single  treiitinent  to  last  ten  minut'es:  Firet,  large  plate 
elpctrode  to  the  epignatrium  for  Ave  minutes ;  after  that,  small  sponge  electrode^ 
transversaliy  over  the  gastrje  region;  in  constipation,  simultiineously  region  nf  the 
colon  (atarting  in  the  ik'O-euecal  region,  then  iisceiident,  transverse,  deseendeut 
colon) ;  then  to  the  left,  around  the  fundus  region  toward*  the  back,  seventh  vertebra 
(one  minute),  then  agiiin  to  the  front*  stroking  the  giiatric  region  upward  and  down- 
ward (two  minutt»«),  grudual  ceasing  of  the  current.  The  current  muist  be  »o  strong 
that  pronounctMl  contraetions  are  produced,  but  not  so  strong  that  pain  la  provoke^l, 

2.  Oalvanisutian. — Negative  pole  in  the  atomacli,  small  s^ionge  electrode. 
Duration,  eight  minutes.  First,  two  minutcA  at  the  8(tot  flelow  the  euF^iform  process 
(sIjwIj  increasing)  -,  three  minutes*  stroking  upwards  and  dOwnwarda  in  the  gns- 
tric  region,  then  going  towards  the  back  (one  minute  at  the  seventh  vertebra);  re- 
turn to  the  front  (one  minute K  the  minute  below  the  ensifonn  process,  decrease  the 
current  slowly,  and  cease.     Strength  of  current,  15  to  20  milliampdrea* 


The  Hydriatic  and  Thermic  Treatment  of  Biaeases  of  the  Stomach. 

Ilydrotherapeutics  fornis  an  essential  part  nf  our  treatment  of  digestive 
disturbances.  The  simplest  form  is  the  well-know'U  Priesi^nitz  Unist*hlag 
(wet  pack),  the  usefulness  of  which  in  many  affeetioug  of  the  gastro-enteric 
tract  is  beyond  any  doubt.  As  every  practitioner  knows  from  experience,  the 
appheation  of  this  very  sin^ple  pack  requires  a  particular  technique  which 
makes  it  necessary  to  give  exact  directions  to  the  patient.  If  the  wet  towel 
ie  not  satisfactorily  covered,  cold  from  evaporation  develops,  whereby  the 
body  and  the  internal  organs  are  constantly  exposed  to  temperature  changes 
which  are  felt  as  exceedingly  trouhlesorae,  particularly  by  sensitive  patients. 


"M.  Einhom,  New  Yorker  medicinische  Wochensehrift,  18R1,  Xo.  9;  Deutsche 
mediciniache  Woehensehrift,  1S93,  No.  3.1-35;  Zeitschrift  fOr  kliniache  Medicin^ 
1893,  Bd.  23,  Heft  3  and  4;  ferner:  Diseases  of  the  Stomach,  New  York,  1897, 
8-  136,  et«. 
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Accordingly,  absolute  covering  ttirougli  wax  or  silk  taffeta  and  a  woolen 
cloth  is  indispensable. 

The  metkodicaUy  carried-out  hydrotherapcutics  has  at  its  disposal  the 
most  dilTercrit  variations,  which  for  the  most  part  originate  in  empiricism. 
To  them  belong  the  nibbing,  slapping  with  moist  towels,  wet  packs,  cold, 
wann,  tepid  and  chilled  full  and  half  baths  (25**  to  20*"  C),  douches^  etc. 
losenthal  recommends  the  Scottish  donche  (with  water  of  28°  C,  followed 
uickly  by  water  of  12"  C.)  in  dyspeptics  with  troublesome  pneumotosis 
and  eructations  of  air;  I  also  observed  quite  Batisfaetory  results  in  some 
cases  of  this  kind. 

Important  aids,  likewise  to  be  mentioned  here,  are  the  hot  poultices, 
which,  first  introduced  into  the  treatment  of  gafitric  idcers  by  v.  Leube,  have 
since  been  generally  adopted  by  the  medical  profession.  Linseed  is  boiled 
to  a  thick  porridge  with  water  to  which  borax  has  been  added,*  and  wrapped 
into  a  cloth.  Then  the  poultice  is  placed  in  the  so-called  cataplasma  dish, 
a  square  box  provided  with  a  tin  lining  and  which  is  kept  constantly 
hot  with  an  alcohol  lamp.  The  latter  method  is  well  adapted  for  hos- 
pital as  well  as  for  home  treatment.  The  patient  himself  may  take  the 
hot  poultice  from  the  tin  box  put  near  his  bed.  Instead  of  the  hot  poul- 
tices we  may  also,  according  to  my  suggestion,  nse  the  spongiopilin  dipped 
in  hot  water.  My  experience,  however,  causes  me  to  prefer  the  hot  poul- 
tices. [Mineral  poultices,  many  varieties  of  which  have  recently  been  put 
on  the  market,  may  also  be  occasionally  employed.]  Besides  in  ulcus  ven- 
triculi,  they  may  also  be  used  in  gastralgia,  cholelithiasis,  nephrolithiasis, 
flatulent  colics,  etc.  More  simple  and  likewise  successful  in  the  latter  cases 
are  the  well-known  rubber  bags  filled  with  hot  water.  On  the  other  hand, 
the  thermophores  are  too  heavy  and  annoy  the  gastric  region.  The  applica- 
tion of  local  heat  in  some  gastric  affections  (particularly  gastric  ulcer) 
receives  still  more  encouragement,  because,  according  to  investigations  of 
Fleischer,^*  Penzoldt,*"  and  others  the  emptying  of  the  stomach  is  hastened 
through  it  According  to  Puschkin,*'*  it  is  supposed  that  the  hydrochloric 
acid  secretion  is  also  increased  through  hot  poultices,  a  fact  which,  of  course, 
would  be  rather  disadvantageous  in  ulcus  ventriculi  associated  frequently 
with  superacidity.  According  to  Penzoldt,  however,  the  hydrochloric  acid 
secretion  occurs  only  at  an  earlier  stage  than  normally.     In  recent  time, 


•The  addition   of  horax,   whieh.   if   T  am   not  mistaken,  wns   first   mude  by 
Quincke,  ia  intended  to  cover  up  the  unpleasant  odour  of  the  linEeed. 
•* Fleischer,  Berliner  kliniache  Wochensehrift,  1882,  No.  7, 
•Penzoldt.  I.e.,  S.  1 

»Quote<l  from  RJegel,  Handbuch  der  phyaikaliachen  Therapie,  Leipzig,  1902,  Bd,  2, 
S,  32. 
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Winteraitz**  recommends  a  method  which  has  proved  itself  of  value  in  gafi- 
tric  neuroses  as  weD  as  in  organic  digeetive  affections  (gastric  ulcer,  gsstrie 
dilatations).  Winternitz  applies  a  rubber  tube  with  numing  hot  water 
(40"*  C.)  to  the  cold  and  moist  stimulating  abdominal  packs  (wrapped  well 
in  dry  towel).  This  direct  supply  of  local  heat  deadens,  according  to  Win- 
ternitz, the  unpleasant  chilly  sensation  of  the  cold  wet  cloth  enveloping  the 
body,  as  a  stronger  nerves timulus  deadens  a  less  intense  one.  It  is  note- 
worthy that  in  the  cases  reported  by  Winternitz  tlie  mere  application  of  heat 
to  the  gastric  region  was  not  accompanied  by  any  favourable  result. 

In  general,  cases  of  gastric  and  enteric  neuroses  are  adapted  for  hydro- 
therapeutic  measures.  Special  indications  are  very  difficult  to  give,  as  the 
reaction  to  hydriatic  measures  varies  exceedingly  in  different  individuals. 
In  some  patients  they  act  soothingly  and  as  a  tonic,  in  otliers  are  exceed- 
ingly exciting.  Such  is  particularly  the  case  in  the  irritative  form  of  neur- 
asthenia.  in  which  hydn)pathic  methods  may,  under  some  circumstances, 
bring  about  a  deterioration  of  the  symptoms.  In  order  to  test  the  reaction 
of  the  organism  towards  hydriatic  treatment,  I  usually  try  to  determine 
the  reaction  of  the  patient  In  this  respect  by  a  preliminary  trial  (cold  rubs, 
cold  showers  in  the  tepid  bath,  etc.).  The  effect  of  this  preliminary  trial 
is  a  useful  hint  for  what  is  to  be  expected  of  a  systematic  water-cure. 

The  methodic  water-cure  can  usually  be  carried  out  with  advantage 
only  in  sanatoria.  In  these,  as  a  rule,  the  other  physical  methods  (massage^ 
electricity')  may  be  suitably  combined  with  hydropathic  measures.  An 
essential  curative  factor  is  offered  also  by  the  regulation  of  the  diet,  although 
just  in  this  respect  many  institutions  are  very  negligent.  Only  exception- 
ally and  in  milder  oases  an  ambulant  treatment  may  also  be  accompanied 
by  a  favourable  result. 


The  Orthopaedic  Treatment  in  Biseaact  of  the  Stomach. 

The  orthopcedic  treatment  in  affections  of  the  gastro-enteric  cunal  alms 
to  give  relief  and  support  to  some  displaced  organs  of  the  abdominal  cavity 
or  to  prevent  a  further  dropping  of  the  same.  The  most  imperfect,  though 
frequently  used,  supporter  is  the  ''abdominal  bandage"  in  it*  various  forms 
and  types.  This  lias  the  great  disadvantage  of  easily  moving  from  where  the 
displaced  organ  is  located.  For  a  long  time,  therefore,  bandages  have  been 
constructed  which  were  snppoBcd  to  support  the  <lispliiced  ort^an  (most  fre- 
quently the  kidney)  by  means  of  a  pelotte  (pad)  corresponding  to  the  size 
of  the  organ.  These  bandages,  which  fulfilled  their  purposes  but  very  im- 
perfectly, have  been  dropped  entirely  in  the  last  few  years,  and  an  attempt 
has  been  made  to  support  the  abdominal  walls  in  their  entirety,  or,  as  Lan» 

"Winternitz,  Deutsche  MedicmalZeitung,  18fll,  No,  38. 
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m  excellently  exprejises  bim&elf  **to  construct  artificial  abdominal  walls." 
abdominal  uorset,  advanced  by  Landau  and  more  or  less  smtably 
modified  by  utbers,  serves  tbis  purpose  beat.  It  consists  of  a  beart-sbaped 
covered  tin  plate  which  carries  two  springs  connected  with  an  plastic  belt. 
Quite  practicah  and  applicable  for  all  forms  of  displacement  of  abdominal 
organs,  is  Bardenheuer's  bandage.  It  eonsisfe  of  two  springs  enclosing  the 
crests  of  the  ilium,  and  finding  there  their  support  and  resting-place.  These 
two  springs  are  connected  at  the  symphysis  by  a  third  spring.  From  this 
there  radiate  broad  pieces  of  metal  or  whale-bone  inserted  into  tlie  linen 
or  leather  or  rubber  parts  of  the  bandage,  which  are  provided  at  the  upper 
end  with  a  belt.  i 


Fig.  40. — Rose's  Adhesive  Plaster  Bandage 

Bandages  of  similar  kind  have  been  suggested  in  so  many  varieties 
that  it  is  impossible  to  mention  even  those  most  frequently  used.  In  every 
case  they  ought  to  be  made  to  measure  j  it  is  the  duty  of  the  physician  to 
convince  himself  of  tlie  fit  and  effect  of  the  corset  or  bandage,  and^  if  neces- 
sary, to  cause  alterations  to  be  made. 

These  bandages  give,  if  we  do  not  make  imreasonable  claims,  good  iind 
palliative  service  in  many  cases.  The  patients  fe^l  less  troubled  and 
fatigued,  are  able  to  perform  bodily  work  to  a  greater  measure,  complain 
less  of  dragging  pains,  and  do  not  like  to  abandon  the  bandage,  the  use- 
fulness of  which  they  have  proved. 

Besides  the  bandages  proper.  A,  Tfose'"'  recently  used  and  recommended 
a  bandage  of  adhesive  plaster,  wliich  has  the  advantage  of  being  simple  and 
cheap  (Fig,  49).     [This  bandage  does  excellent  service  in  many  e^ees.] 


"Rose,  Deutsche  Praxis,  1901,  No.  18. 


CHAPTER  XII. 

Lavage  of  the  Stomach,  Stomach  Pump  and  Gastric 

Douche. 

Teclmique  of  Oastric  Lavage. 

For  the  purpose  of  lavage  we  employ  most  preferably  a  siphon  appa- 
ratus, by  attaching  a  piece  of  glass  tube  to  the  stomach  tube^  and  connect^ 
ing  it  at  the  other  end  with  a  rubber  tube  to  which  again  a  glass  [or  hard 
rubber]  funnel  of  not  too  small  a  capacity  is  attached.  After  introduction 
of  the  tube,  the  elevated  funnel  is  filled  with  water  [while  the  rubber  tube 
just  below  the  funnel  is  compressed  with  a  finger],  and  after  the  water  has 
flowed  otf,  tl}e  funnel  is  lowered,  whereby,  through  siphon  action,  possible 
food-remnants  are  carried  outwanL  Through  elevating  and  lowering 
of  the  funnel  the  stomach  may  be  cleansed  in  tliis  manner  till  clear  water 
runs  off. 

Besides  this  simple  apparatus,  one  may,  for  the  purpose  of  lavage,  par- 
ticularly for  self-application,  make  use  of  an  apparatus  suggested  by  L. 
Rosenthal  and  modified  by  v.  Ijcube,  Attach  to  the  tube  of  an  irrigator  a 
Y-shaped  tube,  the  lateral  limbs  of  which  are  connected  with  long  rubber 
tubes.  If  the  stopcock  of  the  irrigator  is  opened,  while  that  of  the  effluent 
tube  is  closed,  water  flows  into  the  stomach;  but  if  the  latter  is  opened,  the 
stomach-contents  run  off.  For  polyclinic  purposes  I  formerly  put  a  5-litre 
bottle  upon  the  stand  and  connected  the  cfi3uent  opening,  according  to  v. 
Leube  and  Rosenthalj  with  a  triangle,  one  limb  of  which  was  connected  with 
a  rubber  tube  which  carried  a  glass  funnel.  Hereby  the  possibility  was 
given  to  observ^e  the  effluent  stomach  contents  at  any  moment  A  similar 
apparatus  is  suggested  by  Litten'  (Fig.  50). 

But  neither  KosenthaFs  nor  Litten's  apparatus  has  been  generally 
adopted,  because  these  require  a  second  person  for  filling  of  the  irrigator. 

Tlie  liquid  used  for  lavage  must  be  lukewarm  (about  30**  C.)  [There 
are  cases,  in  which  hot  (40"^  C.)  and  cold  (15°  C.)  water  may  be  of  great 
service].  The  quantity  of  the  fluid  necessary  for  cleansing  the  stomach 
depends  on  the  type  of  the  gastric  affection;  sometimes  five  or  six  litres 
of  water,  or  even  more,  are  required  for  complete  cleansing.  We  should  take 
care  that  the  effluence  corresponds  to  the  affluence,  and  therefore  we  should 

t  Litten.  The rap^uti ache  Monatshefte,  1893,  S.  255. 
(344) 
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not  pour  the  lavage  fluid  into  the  stomach  all  at  once,  hut  only  gradually 
[in  measured  quantities  (a  funnelful)].  A  stoppage  of  the  effluence  may 
depend  on  the  fact  that  either  the  fenestra  of  the  tube  is  not  immerBed,  or 


Fig.  50. — Litten's  Apparntus  for  Gastrir^  Lavfigp, 

that  it  is  obstructed  by  food  particles.     lu  the  fonTier  case  further  afflu- 
ence immediately  restores  the  interrupted  effluence  ;*  in  tlie  latter  case  air 

•  [At  the  timo  of  affluence  the  stomnch  tube  should  reach  only  to  the  cardta  or 
Tery  little  below,  and  before  effluGfice  is  desired  the  tube  ib  pushed  farther  do%vn; 
how  far  depends  on  circitmatauce^.j 
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should  be  cautiously  driven  through  the  tuhe  by  means  of  a  double  bulb, 
whereby  the  obatiticting  substiince  is  expelled  with^  a  distinct  noise. 

Quite  similar  is  the  apparatus  suggested  by  Friedlieb'  (Fig.  51)  and 
H.  Strauss^  (T^ig*  ^3)-  The  apparatus  of  Strauss  has  a  permanent  double 
bulb  ijaserted  between  stomach  sound  and  rubber  tube  by  means  of  a  T- 
sbaped  piece.  Through  tliis  it  becomes  somewhat  unhandy,  and  1  do  not 
see  the  advantage  which  the  apparatus  is  said  to  possess  compared  with  the 
application  of  a  double  bulb,  if  the  same  is  needed.  The  inatrumental 
apparatus  cannot  be  made  simple  enough. 


Fig.   51. — Friedlieb'a  Apparatus  for  Gastric  I>avage. 
Oj  Rubber  bulb,     b,  c,  Glasa  tube. 


As  soon  as  the  flow  of  clear  wash-water  out  of  the  stomach  ceases,  I 
remove  the  rabber  tube  and  funnel ;  the  fluid  still  remaining  in  the  stomach 
is  expelled  by  expression.  The  quantity  remaining  in.  the  dilated  stomach 
is  considerable,  and  its  remoYal  is  of  great  importance.  [Instead  of  the 
method  of  expression  in  such  cases,  I  often  prefer  removal  by  aspiration,  as 


1 


'  Friedlieb,  Deutsche  medicinisclie  Wochen&chrift,  1893,  No.  51. 
*H^  Strausa,  TherapeutiBdie  Monateliefte,  IROS,  Mllrzheft. 
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m  the  exatnmation  of  the  stomach-contents ;  the  alternate  use  of  hot  and 
oold  water  for  lavage  purposes  is  of  great  service]. 

According  to  Fleiner's*  suggestion,  we  may,  after  lavage  of  the  fltomach. 
while  the  patient  is  sitting,  tell  him  to  lie  down,  and  in  this  fiosition  we 
may  continue  to  wasli  the  stomach  ^vith  another  litre  or  more  of  water, 
whereby  frequently  considerable  remnants  are  brought  forth ;  this  pro- 
cedure presupposes  a  certain  practice  of  the  patient.  Advantageous  also  is 
the  direction  given  by  Fleiner  to  have  tlie  patient  while  sitting,  or  still 
better  while  lying,  make  shaking  movements;  through  these  the  remnants 
possibly  remaining  in  the  stomach  are  more  tlioroughly  mixeJ  and  diluted. 

To  the  wash-fluid  may  he  added  salts  or  mineral  waters  or  their  con- 
stituents, tlien  antiseptic  remedies,  or  finally  astringent  substances.    Among 


Fig.  62. — Stra use's  Apparatus. 

the  firet^mentioned  the  most  frequent  are  table  salt  (1  per  cent),  sodium 
carbonate  or  bicarbonate  (2  to  5  per  cent),  [milk  of  magnesia],  Carlsbad 
salts,  Carlsbad  waters,  waters  of  Ems,  Vicliy,  Kissingen,  Keuenahr,  etc., 
either  in  their  original  form,  or,  what  may  be  preferable,  in  the  form  of 
artificial  mineral  salts  (Sandow,  [Wyeth  and  others]). 

As  antifennentutive  additions  to  the  wajsh-water,  almost  all  antiseptics, 
except  the  poisonous  (carbolic  acid,  corrosive  suhlimate),  have  been  sug- 
gested, particularly  potassium  permanganate,  th^nmol  (one  half  per  cent.)? 
resorcin*  (2  to  3  per  cent.)^  salicylic  acid  (3  to  1000),  sodium  salicylate 
(0,5  to  1  per  cent.),  sodium  benzoote  (1  to  3  per  cent.),  boric  acid  (3  per 


•  Tlie  sam(>  must  he  chemimlVy  pure  (resorcinum  resublimatum) 
♦  Fleiner,  Volkmann's  SammluHg  klin.  VortrHge,  18©4.  No.  103. 
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cent),  chinosol  (1  per  cent.),  icMiyol  (1  to  1.5  per  cent),  lysol  (V4  to  */? 
per  cent),  [glyco-th}Tnoliiie],  etc.  Dujardin-Beaumetz  recommended  also 
hydrogen  sulphide  water,  without  having,  &b  it  seems,  found  any  followers. 
M.  Eosenthal  recommended  lavage  with  water  containing  amy  I  nitrite  (3 
or  4  drops  of  amyl  nitrite  in  500  cubic  centimetres  water).  I  use  exclu- 
sively boric  acid  in  3  per  cent,  solution,  sodium  salicylate  in  2  per  cent  solu- 
tion, or  salicylic  acid  solution  (1  to  300) ;  usually  I  alternate  every  week  in 
the  single  case. 

The  practical  value  of  the9<e  ftdditions  seems  to  me  the  leas  important  the 
larger  my  experience  becomea.  In  order  to  eiTect  a  perfect  removal  of  the  germa 
of  fermentation,  the  lavage  with  antiseptic  uoiutiona  i«  certainly  not  sufficient,  and 
for  the  mechanical  removal  sterile  water  will  probably  suffice.  Only  in  putrid  con- 
ditions (ulcerating  carcinoma)  are  antiseptic  eolutions  (lyaol,  creolin,  icbth3'al,  etc.) 
indicated,  and,  according  to  ray  obaenations,  they  are  useful  to  a  certain  extent. 

Among  astringent  substances  we  have  to  consider  bismuth  subnitrate 
and  silver  nitrate.  The  former  acts,  according  to  Fleinor,^  in  irritative 
conditions  of  the  stomach,  due  to  chronic  ulcers,  in  ulcerating  carcinoma, 
in  haemorrhagic  erosions,  and  gastric  haemorrhages  wliich  are  discovered 
on  lavage  or  develop  during  lavage. 

The  technique  ia,  according  to  Kusamaura  and  Fleiner's  directions,  as  follows: 
First,  early  in  the  morning,  the  utonmch  is  thoroughly  cleaned  through  lavage j  then 
a  sunpenaion  of  bismuth  (10  to  20  grammes  in  200  cubic  centimetres  of  water)  is 
introduced  into  the  stomach  through  the  tube.  The  patient  is  now  told  to  lie  on 
hia  right  side  (if  the  seat  of  the  ulceration  is  near  or  at  the  pylorua),  or  on  his 
back  (if  ulceration  in  situated  at  the  lesaer  curvature),  and  the  tube  is  shut  off  by 
means  of  a  clamp.  After  five  or  ten  minutes  the  bianmtli  precipitates  so  completely 
upon  the  gastric  walls,  that  the  water  runa  off  clear.  In  restleas  patients  the 
stomach- tube  may  be  removed  immediately  after  the  introduction  of  the  tVuid,  The 
administration  should  he  applied,  in  the  beginning,  every  day;  later,  every  other 
day.  fin  certain  cases  I  administered  even  30  ^nmmes  of  bismuth  in  about  75 
cubic  centimetres  of  warm  water.  Symptoms  of  intoxications  I  have  never  ob- 
served. It  is  absolutely  necessary  to  use  a  chemically  pure  bismuth,  the  volume  of 
which  must  be  relatively  hirge,  and  therefore  light,  as  otherwise  the  suspension 
does  not  become  uniform,  and,  on  the  other  hand,  the  bismuth  will  easily  cake. 
(Merck,  Rosengarten).  Quite  recently  I  used  a  preparation  called  milk  of  bismuth, 
which  seejiis  to  be  of  good  aervice;  though  it  requires  rather  large  quantities].  In- 
toxication was  not  observed  by  Fleiner  in  spite  of  long  continued  application  of 
biamuthu    Various  authors,   Laquer,*   Kuck/   Manaase,"   Lissauer,*  Maybaum/*  Els- 


*  Fleiner,  Verhandl.  d.  XII  Kongr.  f.  innere  MediciUi  Wiesbaden,  1803. 
"Laquer,  Therapie  der  Gegenwart.  1901,  Juliheft. 
'  Kuck.  ibid.,  1901,  Novemberheft. 
*Manasse,  Th era peuti ache  THonatsihefte,  Januar,  1902. 
"  Lissauer,  Deutaehe  uiedieinische  Wochenschrift,  1902,  Xo.  33. 
>''  Maybaum,  Fortschritte  der  Medicin,  1002,  No.  20. 
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ner,**  Starck,**  and  others,  have  raade  the  attempt  to  replace  bismuth  Bubnitrate 
through  bismutose,  ft  combination  of  bismuth  and  albumen  with  an  ftmount  of  21 
per  cent,  bismuth.  The  resvilta  correspond,  of  course,  to  those  of  bij^muth;  the 
remedy  is  praised  for  its  good  tolerance  and  absence  of  symptorns  of  intoxication. 

Oecasionaily  I  employ  silver  mirate  with  good  results  in  myasthenia 
of  the  stomach  associated  with  eupersecretion,  making  irrigations  with  one 
litre  of  silver  nitrate  solution  (1  to  1000)  after  previous  lavage,  and  in  the 
beginning  every  day,  later  several  times  a  week,  [I  never  use  silver  nitrate 
of Lener  than  ever}'  other  day ;  on  the  olternating  days  I  employ  solution  of 
alunmol.  In  gpite  of  many  hundreds  of  applications,  I  never  saw  toxic 
manifestations.] 

After  a  hrief  action  the  fluid  is  removed.  If  marked  burning  is  felt, 
patient  may  drink  a  diluted  salt  solution  (1  to  200) ;  but  as  a  rule  it  is 
not  neeessary.*  Instead  of  silver  nitrate  solution,  the  weaker  protargol, 
in  0.5  to  1  per  cent,  solution,  may  also  be  employed  [I  have  tried  arg}'roI, 
but  without  special  benefit]. 

Of  importance  is  the  question,  how  often  and  at  what  time  of  the  day 
should  lavage  be  performed?  As  regards  the  hrst  question,  I  am  of  the 
opinion  that  when  a  special  indication  for  lavage  is  at  all  existing,  it  should 
be  undertaken  daily.  Only  in  conditions  of  grave  weakness  may  lavage  be 
carried  out  in  intervals  of  one  or  two  days.  To  wash  out  more  than  once 
a  day  is  probably  seldom  necessary.  [Bettman  and  others  recommend  two 
lavages  in  certain  <lilntationR,  one  in  the  morning,  and  one  in  the  evening; 
at  the  same  time  they  recommend  only  two  meals,  and  that  large  ones,  to 
be  taken  some  time  after  the  lavage,] 

As  regards  the  time  of  the  day,  we  have  to  coupider  early  in  the  morn- 
ing before  breakfast  and  late  in  the  evening  at  bed-time.  Either  time  has 
its  advantages  and  drawbacks.  The  advantage  of  the  evening  lavage,  which 
RiegeP"  and  his  disciples  particularly  favour,  consists,  as  the  said  author 
justly  emphasises,  in  the  fact  that  the  stomach  obtains  a  longer  rest,  which 
is  certainly  important  for  tlie  regaining  of  the  normal  tonus.    I  see  another 


•  After  having  observed  a  case  of  argit'ria  after  abundant  application  of  silver 
irrigntiona,  1  recommend  great  caution  and  an  application  not  to  be  continnicd  for 
too  long  a  time.  I  The  silver  nitrate  solution  may  remain  in  the  stomach  for  about 
tt^'o  or  three  minutes;  after  removal  of  the  original  nohition.  it  is  neecHsary  to  wash 
the  Htomach  with  Mater  as  long  as  the  lluid  still  appears  milky  (silver  chloride)  ; 
lisnally  two  or  tliree  fnmiels  of  water  are  sutHcient  for  this  purpose.  If  we  are  still 
jfi  doubt  wJielher  silver  nitrate  might  have  been  left,  it  ia  adyisable  to  wash  out 
with  a  «o<liiim  ehloride  solution]. 

'^Elf^ner,  Arehiv  ii\r  VenlnnnnR^krnnkheiten,  1002,  S.  638. 

"Starek»  Mtinchener  mediciniseho  Wochenschrift.  1902.  No.  47. 

"Riegel,  Die  Erkrankungen  den  Magens,  T  Theil,  S.  21*3,  Wien,  1896;  als*o  Hand- 
buch  dcr  physik.  Thorapie,  LeipKig,  1001-1002,  Bd.  2,  S.  290  ii.  f. 
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advantage  in  the  evening  evacuation,  namely,  tliat  thereby  the  opportunity 
for  fermentative  and  putrefactive  processes  in  the  stomach  is  removed  for 
twelve  hours.  On  the  other  hand,  the  evening  lavage  has  the  drawback 
that  the  organism  is  deprived  of  more  or  less  large  quantities  of  ingesta 
through  the  washing-out.  This  drawback  docs  not  exist  at  the  morning 
lavage,  because  the  remnants  of  chyme,  not  propelled  into  the  intestine 
or  not  absorbed  by  the  stomach  during  the  night,  can  hardly  be  of  any  use 
for  nutritiou,*  The  morning  lavage  also  furnishes  an  important  diagnostic 
or  prognostic  sign.  We  can  readily  convince  ourselves  how  great  the  im- 
pairment of  the  peristalsis  is,  and  whether  it  increases  or  decreases  in  the 
course  of  the  treatment.  Finally,  we  have  to  emphasise  tlie  very  important 
factor  that  the  evening  lavage,  applied  immediately  befoi'e  bedtime,  is 
associated  in  practice  with  great,  and  occasionally  lnsu{>erable  difficulties.* 
Therefore  I  usually  wash  out  the  stomach  in  the  morning,  and  select  even- 
ing lavage  only  in  special  cases,  as,  for  instance,  in  cases  of  frequent  pain 
or  vomiting  during  the  night. 

Riegel  anfl  othora  nasTinn^  that  with  evening  lavage  the  stomach,  getting  longer 
relief,  becomes  Wtter  enabled  to  overcx>me  its  task.  This  view,  however^  seems  to 
be  more  theoretic  than  practically  proved.  The  essential  argument  for  the  evening 
lavage  rests,  in  my  opinion,  principally  in  the  fact  whether  the  nocturnal  troubles 
are  relieved  or  removed.  In  this  factor  alone,  unless  the  favourable  influence  upon 
the  motility  ia  iine<jni vocally  established,  I  see  the  indication  for  the  selection  of  tbo 
evening  time.  Moreover,  the  whole  qiuestion  is  not  of  such  a  great  im|iortance  as 
Riegel  assumes.  The  essential  point  is  whether  the  symptoms  of  stagnation  can  be 
permanently  removed  at  all  through  internal  methods;  if  otherwise,  we  have  to 
resort  to  aiirgifa]  intervention. 


As  stomach  pumps,  various  more  or  less  useful  kinds  of  apparatus  are 
employed,  which  all  depend  on  the  same  principle,  namely,  to  produce 
pumps  with  a  double  valve,  tlirough  which  exhausting  and  inflating  action 
is  obtained  in  a  simple  manner.  A  very  useful  apparatus  is  that  constructed 
by  Wymann  and  manufactured  by  C.  Mocke,  of  Leipsic. 

Personally,  I  never  employed  the  stomach  pump  clinically,  and  regard 
it  for  reasons  already  mentioned  (page  137)  as  a  dispensable  instrument. 
The  drawback  formerly  assigned  to  the  siphon  apparatus  (v.  Leube), 
namely,  that  only  liquid  substances  could  leave  the  etomach^  is  entirely 
ephemeral^  as  it  is  only  a  matter  of  size  of  the  himen  of  the  tube  and  of  its 
openings.  That  quite  large  food  particles  may  be  removed  by  means  of  the 
fiiphon,  I  have  often  bad  the  opportunity  of  observing. 

In  brief,  I  am  of  the  opinion  that  no  result  in  cleansing  the  stomach 
can  be  obtained  by  means  of  the  stomach  pump  which  could  not  also  be 


*  [Evening  lavage  ia  more  adapted  for  hospital  and  sanntorimn  practice.} 
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obtained  by  siphoning.     The  Btomach  pump;,  therefore,  desen'es  its  place 
at  the  side  of  its  twin  sister,  the  clyster  syringe.* 

That  we  do  not  desire  to  belittle  the  epoch-making  invention  of 
Kussmaul  can  he  seen  from  the  introductory  remarks  of  this  work:  not  in 
the  niechtmienl  carniing  ont  of  the  idea,  hut  in  the  idea  itself,  we  see  the 
immorial  merit  of  this  ingenious  clinician. 


IndicatioiLB  and  Contra-Indioationi  of  the  Lavage  of  the  Stomach. 

When  we  omit  those  washings-out  of  the  stomach  which  are  applied 
in  cases  of  poisoning,  ileus,  cholera  infantum,  chok'Hthiasis,  jaundice, 
threatening  rupture  of  the  stomach,  etc.,  aa  not  belonging  to  our  subject, 
we  may  give  the  indications  of  lavage  as  follows : — 

Gastric  lavage  is  indicated  (1)  when  there  exist  mechanical  obstacles 
to  the  propulsion  of  the  chjTne  in  the  gastro-enteric  canal,  which  cause 
abnormal  decomposition;  (2)  when  alien  substances  are  admitted  with 
the  stomach-contents,  which  gradually  destroy  digestive  action. 

As  may  be  seen  from  these  indications,  lavage  of  the  stomach  is  applied 
far  oftener  in  pravlice  than  it  is  indicated.  The  more,  however,  we  limit 
its  application,  the  less  we  will  discredit  this  curative  measure,  so  effective 
when  used  under  the  right  indication. 

To  the  mechanical  obstacles  belong  above  all,  as  is  well  known,  the 
gastrectasis  due  to  cicatrised  stenosis  at  the  pylorus  and  duodenum,  then 
the  impairment  of  the  motor  function  due  to  organic  affections  of  the  gas- 
tric mucosa  (carcinoma,  atrophy  of  the  mucous  membrane,  amyloid,  cor- 
rosion of  the  mucosa  through  acids  and  caustic  alkalies,  etc.),  but  only 
in  so  far  as  they  lend  to  retention  of  food.  Hereby  are  also  satisfactorily 
limited  the  types  and  degrees  of  the  dilatation  in  which,  in  my  opinion, 
lavage  should  be  performed.  On  the  ground  of  many  bad  result^,  I  am  of 
the  opinion  that  simple  atony,  in  which  we  have  to  deal  not  with  a  direct 
obstacle,  but  merely  with  a  retarded  peristalsis,  does  not  offer  a  fit  object 
for  lavage.  On  the  contrary,  we  may,  if  not  careful  that  evacuation  of  the 
lavage  water  occurs,  frequently  observe  deteriorations.  We  have  but  to 
remember  that  the  washing-out  by  no  means  attacks  the  cause  or  acta 
symptomaiically  to  any  special  extent;  indeed,  it  involves  the  danger  of 
superdistension  of  the  gastric  wall,  an  xmdesirable  factor. 


*  [I  may  remark  here*,  that  the  clyster  Hvringie,  modified,  Tiaa  of  late,  regained 
tft  a  certain  extent,  ita  place  in  tlie  nrmflmentory  of  tlie  phyBiPian.  Aa  well  known, 
oil  lA  a  destroyer  of  fioft  ruliber.  and  of  late  years  the  hard  rubhf*r  clyster  syringe 
(perhaps  with  or  without  an  attachment  of  a  soft  rubber  rectal  tiil>e,  which  could 
be  used  at  least  a  few  times)  has  frequently  been  of  use  m  the  application  of  the  oil 
enema  ] . 
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As  regards  the  effect  of  lavage  in  gastrectasis,  we  must  diBtinguish 
at  what  stage  it  is  applied.  If  a  severe  cicati'icial  pyloric  stenosis  ia 
present,  and  resorption  and  urine  secretion  are  greatly  reduced,  the  effect 
at  its  best  is  but  palliative.  The  patients  are  always  confined  to  the  use 
of  the  stomach  tube. 

It  is  quite  dilTerent,  however,  with  the  more  recent  and  milder  cases 
of  the  said  type  {?OH:'alled  relative  pyloric  stenosis),  a  large  number  of 
which  I  have  seen  cured.  In  such  cases  the  fasting  stomach  either  contains 
nothing  or  but  a  slight  amount  of  gastric  secretion  after  the  course  of 
treatment,  the  patients  ent  and  tolerate  the  usual  food  without  special  pre- 
cautionary measures,  diuresis  and  bowel  movements  become  iiorraalj  the 
patients  gain  in  weight  of  the  body.  Probably  we  have  to  deal  in  these 
cases  with  a  compensatory  h>T>ertrophy  of  the  muscles  which  enables  the 
stomach  to  expel  the  food  again  in  the  usual  manner.  There  is  no  doubt 
that  through  excessive  overloading  of  tlie  stomach  disturbances  of  the 
motor  function  may  occur  anew,  but  nevertheless  in  my  opinion  the  fact 
remains  unrefutable  that  cases  of  ectasia  not  advanced  too  far  may  be  cured 
by  suitable  treatment.  To  this  class  evidently  belong  also  the  cases 
described  by  KussmauP*  in  his  fundamental  treatise. 

Less  clear  and  urgent  is  the  indication  of  gastric  lavage  on  accumula- 
tions of  heterogenous  substances.  To  them  belong  mucus,  gastric  ]uice> 
bile,  blood,  and  blood  and  pus.  In  all  these  cases,  to  be  sure,  the  stomach 
can  be  freed  quickest  of  these  admixtures  by  means  of  lavage.  This  proced- 
ure, however,  is  not  always  necessary,  as,  for  instance,  accumulation  of  mu- 
cus may  be  removed  just  as  well  by  drinking  warm  solutions  of  salt  or  soda. 
Likewise  pain  due  to  excessive  acid  production  may  he  removed  by  admin- 
istration of  alkalies  just  as  well  as  by  lavage.  Considerable  accumulations 
of  bile  are  preferably  removed  by  lavage.  Slight  hccmorrhages  are  best 
left  to  themselves;  in  severer  ones  EwahP'*  and  Minkowski**  recently  recom- 
mended irrigations  with  ice-water,  but  only  as  a  last  resort.  Only  more 
extended  experienca^  can  decide  on  their  value. 

Gastric  lavage  is  contra-indicaied  in  all  cases  where  the  introduction 
of  the  tube  is  also  contra-indicated.  Particularly  frc^h  gaptric  haemor- 
rhages, even  when  a  cause  for  lavage  (for  instance,  in  pyloric  stenosis  with 
recurrent  nicer),  as  well  as  cancers  with  ink-like  Btomach-contents,  furnish^ 
according  to  my  ex^perience,  a  decided  contra-indication  of  lavage.  If  in 
the  latter  an  evacuation  must  be  performed,  we  ought  to  content  ourselves 
with  expression. 

i*Ku88nmul.  DcutsclieR  Archiv  fflr  kirn.  Mp<licm.  180P,  BrL  0,  S,  455. 
"Ewald,  Verhandlungcti  dea  Konprres«es  filr  innere  Medirin,  1P>02. 
"Minkowski,  67  V^Twammlung  deutscher  Naturforscher  und  Aerzto,  ref.  Ceutral- 
blatt  ftir  innere  ^ledicin,  1SD5,  Xo.  40. 
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/  wish  to  protest  most  decidedly  against  (he  aimless  experimenting 
with  gastric  lavage^  which  unforiunaiely  is  not  condemned  enough  hy  cllti' 
icians  of  even  the  widest  repuiation;  there  are  achuUIy  hut  rare  cases  in 
which  ** accident alh/*  gastric  lavage  is  accompanied  by  results.  In  regard 
to  some,  I  might  suggest  tliat  the  result  was  due  only  to  the  introduction 
of  the  stomach  tube;  for  instance,  in  several  cases  of  habitual  vomiting 
(irritable  stomach)  I  brought  about  a  cure  merely  by  allowing  the  stomach 
tube  to  remain  in  the  stomach  for  some  length  of  time.  In  one  case  almost 
all  nervina  had  been  internally  tried  without  any  effect.  Therefore,  I 
made  use  of  lavage,  but  for  the  above  reason  I  believe  that  no  essential  value 
ought  to  be  ascribed  to  the  introduction  of  water.  The  course  justified 
this  conception,  because  only  the  application  uf  the  tube  brought  about 
permanent  cure.  Accordingly,  I  consider  also  the  results  which  Ben- 
dersky'^  recently  obtained  by  means  of  gastric  lavage  in  nervous  vomiting, 
as  purely  suggestive  ones. 


The  QaBtric  Bonclie. 


By  gastric  dott4:he  is  understood  the  irrigation  of  the  stomach  witfe 
water  under  high  pressure,  for  the  purpose  of  influencing  therapeutically  the 
gastric  mucous  membrane.  This  method  was  first  practised  in  Kussmaurs 
clinic,  and  was  described  by  llalbranc.*^  It  is  supposed  to  incite  the  cir- 
culation and  to  mechanically  increase  the  perist^ikis  by  stimulation  of  the 
vasomotor  nerves  of  tlie  stonmch.  Malbranc  observed  its  favourable  effects 
particularly  in  obstinate  gastralgisis.  He  made  use  of  warm  soda  solution 
(38"  C.)  as  an  irrigation-fluid.  In  several  cases  of  gastric  neuroses,  I  em- 
ployed the  method  by  introducing  a  sound  perforated  with  many  small  open- 
ings the  sixe  «»f  the  head  of  a  }iin,  and  through  it  let  water  flow  into  the 
stomach.  This  irrigates  the  walls  of  the  stomach  with  a  fountain-like 
stream.  As  far  as  the  technique  is  concerned,  very  many  devices  have  been 
suggested,  all  of  which  are  based  on  the  same  fvmdamental  idea.  The  appa- 
ratus of  Einhom  (Fig,  53)  answers  all  purposes. 

This  eonsiste  in  a  stomach-tube  of  about  60  wntimetres  in  length  and  1  centi- 
in<*tre  in  thickness,  on  the  end  of  yvhich  nn  oval  cnpsiile-Bhafwd  piece  of  hard  nihber 
has  been  attafhinl  (I).  This  is  provided  with  numeroua  small  perforations,  and  lia« 
a  large*  round  hole  at  the  end.  In  this  capsule,  which  may  be  wcrewed  off  from  th^ 
tub«  proper,  there  is  a  siriall  nhiminuTn  globe,  which  may  play  about  inside  the  cap- 
sule, but  fully  clones  the  lowor  opening  after  the  tube  has  been  introduced.  Two 
crossed  pins  in  the  upper  part  of  the  capsule    (2)   prevent  the  globe  from  entering 


"  Bendersky,  13  int«rnationaler  KonjErress  in  Paria.  IflOO, 
i«  Malbranc,  Berliner  kliniacbo  Wochenschrift,  1818,  No.  4. 
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tlH*  stomafh-tube.  After  tlie  apparatus  has  Iwen  attached  to  an  irrigator  fiiriiisb< 
with  a  tube  by  which  tlie  wutt^r  may  tlow  off  (or  to  a  biphon-apparuttia),  the  water 
will  flow  in  a  fountMin-Iike  spray  through  the  sinnil  holea,  while  the  sphere  prevents 
the  flow  through  the  large  opening-  On  tbt?  other  hand,  when  the  entrance  tube  ia 
closed,  the  returning  wat«r  will  raise  the  ball  upwards^  so  that  it  can  flow  readily 
through  the  lower  opt^ning  (and  also  through  thp  small  holes).  It  is  well,  on  in- 
troducing the  tubes  not  to  bring  it  much  below  the  cardiaj  on  the  other  hand,  it 
should  he  puiihed  in  10  to  15  centimetres  further  on  the  return  tlow. 


Fig.  53. — Einhom's  Apparatus  for  Gaatric  Douche. 


It  is  self-evident  that  the  gastric  douche  should  be  employed  only  on 
an  empty  stomach.  The  liquid  for  irrigation  may  have  medicinal  sub- 
stances added,  as,  for  example,  common  salt  solution,  silver  nitrate, 
chloroform  water,  soda,  Carlsbad  salt^,  etc.  According  to  the  exigencies  of 
the  case,  these  may  be  used  to  exert  a  sedative  or  a  stimulating  effect  on 
the  mucous  membrane. 

My  own  experience  with  the  gastric  douche  does  not  lead  me  to  employ 
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the  method  very  frequently,  and  Penzoldt**  also  expresses  himself  very 
sceptically  concerning  it.  Of  late  years  we  have  heard  very  little  of  the 
results  of  gastric  douches,  and  it  seems  already  to  have  disappeared  from 
the  order  of  the  day.  They  naay  have,  however,  an  occaeional  use  as  a  sug- 
gffitive  rcTwedy  in  neurasthenics. 

Einhom  has  also  constructed  (Fig.  64)  a  so-called  powder-blower 
for  local  treatment  by  means  of  soluble  or  insoluble  substances.  This  con- 
sists of  an  ortlinary  stomach  tube,  the  one  end  of  which  is  attached  by 
means  of  a  hard-rubber  piece  to  a  bulb  B  provided  with  a  valve,  and  the 
other  end  leads  to  a  hard-ruhber  piece  C,  to  which  a  capsule  D  is  screwed, 
Tlie  cndpiece  C  is  hollow,  carries  several  small  openings  for  letting  the 
air  pass  through,  and  is  provided  with  a  screw-thread  for  the  additional 


Fig,  54.^Einhorii'a  Powder- blower. 


piece.  The  capsule  D,  which  has  many  perforations  and  which  comes  in 
three  different  sizes  (D,  E,  and  F,  3,  sy^*  antl  4  centimetres  in  length)  is 
fiUed  with  the  necessarj^  amount  of  powder  and  is  screwed  on  the  hard- 
rubber  piece.  It  \s  self-evident  that  the  dusting  of  the  stomach  with 
I  powder  is  to  be  undertaken  only  when  the  stomach  is  empty.  Whether  this 
apparatus  is  of  material  advantage  remains  to  be  seen, 
Expression  of  the  Ctastric  Contents. 
*  We  can  use  the  expression  of  the  gastric  contents  for  therapeutic  as 
Wl  as  for  diagnostic  purposes.  For  example,  in  gastrochlyorrhoea 
and  also  in  slight  fermentations  in  the  stomach,  hut  especially  in  very 


*•  Penioldt,    Angemeine   Behandlunpf  <ier   Maipeii    und   Darmkranklieiten   in  :    Pen- 
zoldt-Slintzln^s  Hamlliuch,  ]SilO,  Bd.  4,  S.  299. 
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weak  patients  or  in  individuals  sensitive  to  the  use  of  the  sound,  it  may 
even  be  preferred  to  lavage  of  the  stomach.  Also  for  partial  evacuation  of 
the  stomach-contents  in  severe  pain,  for  example,  during  the  night,  auto- 
expression  suffices  to  a  high  degree,  and  it  is  not  yet  established  whether 
in  such  cases  it  accomplishes  less  than  the  more  circumstantial  washing  out 
of  the  stomach. 


CHAPTER  XIII. 


Employment  of  Acids  and  Alkalies. 
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Tlie  Acids. 

In  chronic  diseases  of  the  stomach  we  employ  the  acids,  especially 
the  mineral  acidfi,  and  hydrochloric  acid  is  the  first  among  all  of  these. 
Hj'drochloric  acid  brings  about  the  most  favourable  combination  as  to 
digestion;  sulphuric  acid,  nitric  acid,  and  phosphoric  acid  have  a  far 
smaller  effect  of  separating  pepsine  and  lab-fcrment  from  the  secretion 
of  the  glands. 

What  is  the  action  of  the  hydrochloric  acid  in  the  stomach?  The 
views  concerning  this  question  are  divided.  On  the  ground  of  experiments 
on  healthy  persons,  to  whom  he  gave  hydrochloric  acid  in  ascending  doses 
simultaneously  with  the  test-breakfast,  du  MesniP  believes  that  hydro- 
chloric acid  increases  the  acid  secretion.  This  conclusion,  however,  as 
Riegel  correctly  remarks,  is  not  to  be  drawn  from  du  Jlcsnil's  own  figures, 
which,  in  fact,  witliout  and  with  tlie  admiojistration  of  hydrochloric  acid^ 
show  very  considerable  variations.  More  recent  investigation  by  Schiile* 
showed  no  influence  at  all,  even  with  large  doses  of  hydrochloric  acid.  It 
is  far  more  likely  that  the  hydrochloric  acid  exerts  an  influence  on  the 
motility  of  the  stomach ;  to  this  end,  perhaps,  speak  experiments  of  Eichen- 
berg,^  who  observed  an  acceleration  of  digestion  of  from  20  to  25  minutes 
under  the  administration  of  hydrochloric  acid.  The  uncertainty  of  our 
knowledge  concerning  its  physiologic  action  is  also  reflected  in  the  treats 
ment.  Shall  we  give  large  or  small  doses,  shall  these  be  given  before  or 
after  eating,  and  shall  repeated  small  doses  or  a  single  large  dose  be  admin- 
istered? As  many  questions,  just  as  many  different  answers.  Ewald^ 
advises  the  administration  of  doses  as  great  as  possible  (90  to  100  drops) 
three  or  four  times,  at  intervals  of  fifteen  minutes;  w^iilc  Cahn^  considers 
these  doses  too  large.    Other  authors  also,  for  example  v.  Leube,  are  satis- 


i  (Iti  MpBnil.  Dfnitsfhc  medicinische  Wochenschrift.  1892,  No.  49. 
'Schille.  HnbilitaBotisclirift,  Berlin.  1895,  P.  6ft  and  further, 

*  Eichenl>erg,  citatl  by  Penzoldt.     Allgmneifie  Behandlun^  der  Magen-  tind  Darm* 
kTtinkhpitpn,  in  Penzoldt-Stintziiig*9  Handhuch  der  Therapie,  189G,  IV,  P,  273, 

*  Ewold,  Borlinor  klinisrhe  Wocht^nschnft,  Ififtfi,  No.  4, 

*  Calin,  Zeitsehrift  tar  kliniselie  Medicin,  1887,  Bd.  12,  P,  42. 
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fied  with  very  much  smaller  doses.  Eiogel*'  is  of  the  opinion  that  we  must 
determine  the  dose  in  tlie  individual  cases.  I  have  seen  no  worse  results 
follow  small  doses  administered  at  each  of  the  principal  me«ls  than  after 
the  use  of  the  large  doses,  hut  I  am  of  tlie  opinion  that  the  matter  has 
been  by  no  means  cleared.  One  can  expect,  for  instance,  that  with  a  greater 
amount  of  hydrochloric  acid  more  albumen  is  changed  to  acid-albumen, 
and  thus,  tliough  perhap*?  only  incompletely,  is  digested.  On  the  other 
hand,  we  know  that  in  achylia  of  highest  degree,  in  which  light  bread  and 
meat  can  he  demonstrated  to  leave  the  stomach  as  they  enter  it,  even  the 
slightest  objective  or  subjective  disturbance  may  be  absent.  But  when 
with  the  use  of  hydrochloric  acid  subjective  disturbances  disappear,  is  this 
really  only  the  effect  of  the  hydrochloric  acid  therapy,  or  not  rather  due 
to  the  care  taken  with  the  diet?  We  may  see  that  the  matter  is  not  so 
simple* 

On  the  whole,  the  following  principles  liave  proved  of  value  to  myself. 
When  it  is  desired  to  get  the  digestive  action,  I  give  the  hydrochloric  acid 
(acid,  hydrochlorat.  offic.)  immediately  or  shortly  (15  to  30  minutes) 
after  ingestion  of  food,  in  doses  of  8  to  10  drops  in  a  wineglassful  of 
water,  and  that  once  after  small  meals  and  two  or  three  times  in  repe- 
tition after  larger  meals.  In  order  to  get  the  stimulating  or  anti- 
zymotic  action  1  prefer  administering  the  hydrochloric  acid  at  other  times 
than  during  meal  times^  as  the  intended  action  is  best  brought  about  then. 
In  such  cases  I  give  the  hydrochloric  acid  on.  an  emjyty  stomach  in  tlie 
morning,  and  in  the  evening  before  going  to  bed,  in  equal  doses.  In  order 
to  protect  the  teeth,  it  is  better  to  direct  the  acid  to  be  taken  through  a 
glass  tiibe. 

The  question  as  to  whether  we  can  bring  hack  to  normal  the  lost 
secretion  of  the  glands  of  the  stomach  by  means  of  hydrochloric  acid  alone 
is  also  answered  differently.  Jaworski^  is  of  the  opinion  that  the  acidity 
in  general  is  lowered  after  a  long  administration  of  hydrochloric  acid. 
On  the  other  hand,  BiegeP  could,  after  the  use  of  1.5  grammes  hydro- 
chloric acid  for  two  weeks,  repeatedly  demonstrate  free  hydrochloric  acid 
in  the  fasting  stomach-contents  of  a  patient  who  had  previously  had  no 
free  hydrochloric  acid  for  months.  Eeichmann  and  Mintz"*  also  increased 
the  secretion  of  gastric  juice,  that  is,  of  the  hydrochloric  acid,  by  the  use 
of  the  acid  in  several  eases  of  diminished  secretion.  L.  Wolff,**  on  the 
other  hand,  could  not  demonstrate  on  any  of  the  suhjects  of  his  experi- 


■Riegei,  Zeitachrift  fflr  kliniscTie  Medioin,  1886,  Bd.  11,  P.  213. 
^  Jawor.ski,  Deutsche  medicinia^he  Wochensohnft,  1887,  No.  36-38. 
^Ripj^l,  Deutsch<»a  Archiv  frir  klinfsc-he  Medicin,  18H5,  Bd.  36. 
*ReiehTii«nn  and  Mintz.  Wi^fr  klinisphe  Wochposehrift.  1832,  No,  26. 
»nVolff,  Zeitschrift  fQr  kliniBche  Medk-in,  1S89,  Bd.  10,  P.  224. 
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mente  a  change  of  chemistry  after  a  week'g  employment  of  large  doses 
of  hydrochloric  acid.  My  own  experifiiec  has  coDviiiced  me  that  the 
elfect  of  the  continuous  therapy  by  hydrochloric  ncid  varies  very  rnuch; 
while  in  one  group  of  affections  free  hydrochloric  acid  returns,  in  another 
group  colour-reactions  do  not  appear  even  with  the  iite  of  hydrochloric 
acid  continued  for  years;  and  finally,  in  a  third  group,  traces  of  hydro- 
chloric acid  are  produced,  and  traces  they  remain.  This  is  quite  natural 
when  we  consider,  as  I  have  repeatedly  pointed  out,  that  the  lack  of 
hydrochloric  acid  may  originate  from  several  causes.  That  in  certaiji 
cases  (neuroses,  stagnation-catarrh)  deficiency  of  hydrochloric  acid  ie  per- 
manently improved  less  by  the  adminiiiitration  of  hydrochloric  acid  than 
by  suitable  diet,  as  well  as  by  the  betterment  of  the  external  circumstances 
of  the  patient  (change  of  air,  sea-baths^  etc.),  is  for  me  an  incontrovertible 
fact. 

In  almost  all  large  plmrmaoipfi  pjll»  or  tlragtVa  of  hydroehlork  acid,  pppsin**, 
And  aromatic  vegetiihle  [Mnvders*  are  for  sali*.  I  t'onsider  this  kind  of  ailminiBtri4tii>ii 
of  the  acid  mere*  tomfook?ry  ami  am  of  the  opinion  that  any  beneficial  result  induced 
ia  due  to  Huggcstion.  If  we  are  convinced,  as  the  author  i»,  how  few  are  the  cases 
of  secretory  disturbances  in  which  the  hydrochloric  acid  thus  given  succeeds  in 
acting,  we  would  aoon  retract  the  view  that  we  can  obtain  an  induence  on  digestion 
worthy  the  name  by  the  use  of  two  or  three  pills*.  As  far  an  the  pepHiiie  i^  con- 
cerned, it  will  be  considered  later  on. 

As  contra-indications  to  the  use  of  hydrochloric  acid,  as  it  seems  al- 
most superfluous  to  mention,  must  be  considered  all  forms  of  abnormal 
increased  secretion  of  the  glands.  There  is  also  said  to  be,  according  to 
Talma,* ^  a  kind  of  hypcricsthcBia  against  hydrochloric  acid,  although^  a8 
HiegeP^  correctly  says,  this  may  really  be  a  condition  of  hyperchlorhydria. 


Animal  Gastric  Juice  (GastSrine). 

The  gastric  juice  of  dogs^  recovered  according  to  the  principle  of 
Pawlow's  gastric  fistula,  has  been  introduced  into  therapy  under  the  name 
of  *'gasterine,''  and  tested  by  French  investigators  (Fremont/^  Mathieu 
and  Laboulais,**  and  others).  Especially  good  results  have  been  reported  as 
to  this  remedy  in  hypochylia.  In  fact,  Huchard"  goes  so  far  as  to  ascribe 
to  gasterine  in  this  trouble  the  same  effect  as  to  digitalis  in  cardiac  af- 


u  Talma.  Zeitschriffc  fUr  klinieche  Medicin,  1884,  Bd.  8,  P.  407. 

WRiegel,  t.c. 

"Frf'mont,  Bulletin  ff^'-nr^rnl   de  th^'rapcnt.,   ISftR. 

"Mathieu  et  Lalmulais,  Socii'tf'  nrfd.  deH  Hnpitaux,  If^OI. 

»MTuchard,  Bull,  de  la  soc,  de  therapent,  1H09,  No.  10-17;   1900,  No,  23-24. 
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fections.  Finkektein/*  also,  praisos  the  action  of  the  natural  gastric 
juice  of  the  dog  in  catarrh  of  the  stomach,  in  anaemia,  in  typhus  ahdomin- 
alis,  and  even  in  carcinoma  ventriculi.  Of  German  physicians,  to  my 
knowledge,  I\  Mayer*^  alone  has  employed  this  gastric  juice  with  preg- 
nant results,  in  a  case  of  apopsia  gastrica  with  diarrhoea. 

1  have  two  ohser  vat  ions  at  my  disposal.  Both  were  cases  of  apepsia 
gastrica  with  obstinate  diarrhcea.  In  one  ease  no  results  at  all  foUow^ed 
the  use  of  gasterine;  on  the  second  the  subjective  influence  on  the  con- 
dition was  decidedly  good,  so  that  the  aiWicted  patient  repeatedly  used  it. 
The  effect  upon  gastric  digestion  was  not  established,  for  after  the  omia- 
sion  of  gast(^rine  the  gastric  contents  showed  just  the  same  composition 
as  previously. 

In  auy  case  it  can  exercise  only  a  symptomatic  and,  in  this  sense, 
perhaps^  valuable  eilcct;  an  objective  and  lasting  impression  upon  the 
disturbed  gastric  digestion  is  hardly  to  be  expected.  The  dose  of  gast^rine 
is  one,  two,  or  three  tablespoonfuls  every  three  hours,  with  or  immediately 
after  meals. 

[Several  years  ago  1  had  at  the  same  time  two  patients  under  my 
observation,  the  one  suffering  from  nervous  gastrochylorrha'a  (free  HCl 
up  to  125),  tlie  otiier  with  a  marked  atonic  dilat^ition  of  the  stomach  and 
dironic  gastritis  (abuse  of  beer—quantities  of  fluid,  as  much  as  10  to  12 
litres  a  dav)  and  with  a  great  loss  of  hydrochloric  acid.  The  one  patient 
furnished  as  much  as  500  to  IDOO  cubic  centimetres  of  the  very  strong 
hydrochloric  fluid  every  day.  After  having  employed  in  the  second  pa- 
tient the  usual  hydrochloric  acid  in  even  large  doses  without  any  special 
effect,  I  decided  to  try  the  human  hydrochloric  fluid  of  the  first  patient, 
I  filtered  the  contents,  so  that  I  obtained  an  absolutely  clear  fluid,  added 
a  few  drops  of  chloroform  (or  also  0.5  per  cent,  of  carbolic  acid)  and  gave 
it  to  the  patient  suffering  from  loss  of  hydnx'bloric  acid,  with  the  direction 
to  take  one  tablespoonfu!  of  the  fluid  before  and  after  meals  three  times 
a  day.  Numerous  examinations  of  stomach-contents  of  the  patient,  whose 
condition  liiid  lasted  for  about  nine  years,  showed  no  ITCl  after  a  Boas- 
Kwald  breakfast  on  April  29,  1900;  nor  on  ilay  5th,  after  a  Kiegel  meal, 
nor  May  13th,  after  a  Kiegel  meal,  nor  May  20th,  May  27th,  June  17tk 
There  was  never  lactic  acid ;  total  acidity  was  always  very  low.  On  June 
24th,  slight  bluish  reaction  on  Congo;  after  Ewald  breakfast  no  free  HCl 
on  July  15th;  but  Congo  reaction  again  August  22d,  after  Riegel  meal; 
no  free  IICI  on  September  ttb,  after  Ewald  breakfast.    Patient,  who  of 


'*  Finkelstpin,  Wrat^li,  1«00,  No.  123. 
"  P.  Mayer,  Zeitachrift  fUr  diUtHische  und  physikftUache  Therapie,  1900,  Bd.  4. 
P.  220. 
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course  did  not  know  the  origiD  of  the  medicine,  felt  decidedly  better 
after  its  administration  than  after  the  cominercial  hydrochloric  acid.  Of 
course,  patient  had  been  put  also  on  a  diet,  and  lavage  of  the  stomach  was 
used.  Lavage  often  brought  forth  food  eaten  some  days  previously. 
Patient  has  been  in  good  condition  since. 

We  must  not  forget  that  the  hydrochloric  fluid  secreted  in  the  stom- 
ach is  different  from  the  hydrochloric  acid  bought  in  the  drug  store,  as 
readily  can  be  proved  by  the  calcium  oxide  test. 

A  new  preparation,  called  "gastron/'  lias  been  manufactured  in  Amer- 
ica, but  not  yet  brought  on  the  market  for  sale.  The  product  is  made 
directly  from  the  gastric  cells;  it  is  claimed  to  have  the  acid  content  of 
normal  gastric  juice,  0.2  per  cunt,  with  glycerine,  20  per  cent.  Examina- 
tion shows  no  free  IICI,  but  an  acidity  of  about  100  (combined  HCl) ;  on 
addition  of  a  very  few  drfips  of  a  very  dilute  hydrochloric  acid  solution 
free  hydrochloric  acid  cau  be  demonstrated.  The  peptonising  activity  is 
eiceUent.  The  lab-ferment  does  not  appear  to  be  very  effective  in  the 
preparation.     "Gastron"  deserves  further  and  thorough  experiments.] 


The  Alkalies. 

The  common  emploiinent  of  the  alkalies  in  diseases  of  the  intes- 
tinal tract,  and  their  great  usefulness  when  indications  are  correct,  make 
it  incumbent  on  ua  to  consider  exactly  the  manner  of  their  administra- 
tion and  their  physiologic  action,  although  the  latter  is  known  to  us  only 
in  part. 

As  a  rule,  the  alkalies  are  used  either  alone  or  (mostly)  in  combina- 
tion with  other  salts  or  vegetable  powders;  for  the  most  part,  however, 
the  basis  of  the  prescription  is  sodium  bicarbonate  (potassium  bicarbon- 
ate), or  (more  rarely)  sodium  carbonate,  calcium  carbonate  or  the  prepa- 
rations of  magnesia.  The  combination  of  these  agents  with  other  more 
or  less  indifferent  additions  forms  the  basis  of  the  preparations  for  the 
stomach  which  are  sold  under  names  high-sounding  and  full  of  promise 
(among  others,  the  well-known  Barella's  stomach  powder*  which,  besides 
sodium  bicarbonate,  very  considerately  also  contains  pepsine). 

Carlsbad  salts,  partly  as  the  natural  product  of  the  thermal  water,  and 
partly  as  artificial  mixture,  have  played  for  a  long  time  such  an  import- 
ant role  as  an  antacid,  as  well  as  a  stomach  remedy  in  general,  that  it 
becomes  indispensable  for  us  to  consider  briefly  the  value  of  this  drug 
and  the  indications  for  its  use. 


•  It  IS  a  sad  si^  of  our  times,  ns  T  have  convinced  myself,  tliat  even  physicians 
prescribe  thiis  ridiculous  preparation  for  their  patients  and  recommend  it  to  them. 
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From  Carlsbad  thermal  water  two  products  are  obtained,  the  com- 
pofiitioD  of  which  differs  entirely,  and  they  coasequently  show  a  different 
phannacodynamic  action:  the  natural  Carlsbad  Sprudel  salts  (crystal- 
isid)^  and  the  natural  Carlsbad  Sprudel  salts  (pulverised) . 

The  first-named  salt,  first  made  to  a  greater  extent  hj  the  celebrated  Carlabad 
bath-physician^  David  Becber  (1764),  consiatfl,  a«  the  following  analysis  will  show, 
principally  of  sodium  sulphate,  whereas,  in  contrast  to  the  oomposition  of  the  ther- 
mal water^  sodium  carbonate  and  common  salt  are  present  only  in  a  very  slight 
amount.    The  crystallised  Sprudel  salt  shows  the  following  oomposition: — 

Sodium  sulphate  .. .^ , 37.695  per  cent. 

Sodium  chloride  .<k4*,,.. 0.397  per  cent. 

^                     Sodium  carbonate  ..........•.«,. 5.997  per  cent. 

B                      Potassium  sulphate » Traces 

V                    Water  of  crystallisation 55.520  per  cent. 

In  Sprudel  salts  free  of  water  of  crystalliBation^  Uamack  found  99.33  per  cent. 
of  sodium  sulphate,  0.45  of  sodium  carbonate,  and  0.070  per  cent,  of  sodium  chloride. 

Only  liince  1882  pulverised  Sprudel  Balta  have  been  on  the  market,  which,  made 
according  to  tlie  directions  of  Prof.  E.  Ludwig,  of  Vienna,  contains,  with  the  exception 
of  the  earthy  carbonates,  the  iron,  manganese  and  aluminum  oxides,  and  the  silicic 
acid,  all  the  constituents  of  the  Sprudel  water  that  are  soluble  in  water,  and  that 
in  exactly  the  same  quantitative  pToportion.s  us  in  the  thermal  water. 

It  is  obtained  through  boiling  of  the  Sprudel  water,  removal  of  the  occurring 
precipitate  (sinters),  filtration,  evaporation  of  the  filtrate  until  a  salt  mass  con- 
taining still  some  per  cent,  of  water  is  obtained,  and  saturation  of  this  with  car- 
bonic acid.  The  latter  is  done  in  order  to  r«?oonvert  the  bicarbonate  of  soda  dec»m- 
posed  during  the  concentration  of  the  water,  back  again  to  bicarbonate.  Finally, 
the  powder  is  freed  from  water  in  dry  air. 

According  to  Prof.  E.  Ludwig,  the  salt  thus  obtained  has  the  following  com* 
position : — 

Sodium  sulphate 41.02  per  cent. 

Potassium  sulphate 3.31  per  cent. 

Sodium  bicarbonate 30.1 1  per  cent. 

Sodium  chloride 18.19  per  cent. 

Litliiuiii  rarbonate 0.2     per  cent. 

Sodium  borate 0.0.1  per  cent. 

Water  ......... 0,44  per  cent. 

Almost  entirely  analogous  to  the  natural  Sprudel  salts  is  the  so-called  *'artifi- 
cinl  Carlsbad  salts"  (Sal  Carolinense  factitium.  Pharm.  Germ.).  It  consists  of  44 
parts  of  dry  Kodium  Hulphato,  2  parts  of  ixttasaiiim  sulphate,  18  parts  sodium 
chloride,  and  3t5  parts  of  ftodium  bicarbonate.  If  we  ignore  the  lithiiiiu  and  sodium 
borate,  which  are  certainly  indifferent  pliarmacologically,  there  is  no  reason  to  re- 
place the  artificial  salt  by  the  considerably  more  ejcpeneive  natural  salts.  Never- 
theless, the  natural  salts  taste  better,  and  on  thiH  account  are  commonly  preferred  to 
the  artificial. 
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According  to  Jaworski,  the  minimal  dose  of  (pulveriBetl)  Carlbbad 
Sprudel  salts  is  3  grammes  (1  teaj^poonful )  ;  the  iiiediuni  dose,  10  grammes 
(2  teaspoonfuls)  ;  and  tlie  maximum  dose  15  grammes  (3  teaspoonfuls). 
In  order  to  avoid  a  deleterious  action  on  the  stomach,  doses  of  10  grammes 
must  be  divided  into  two  parts,  and  those  of  15  grammes  into  three  dose?, 
an(\  each  are  to  he  disstjlved  in  \(^  litre  of  water.  The  artificial  salts  is  to  be 
administered  in  exactly  the  same  way. 

As  a  menstruum  for  solution  of  the  Sprudel  salts  or  the  artificial  mix- 
ture either  good  drinking  water  can  he  used,  or,  very  appropriately,  Carls- 
had  mineral  water  itself,  or  finally  a  water  acidulated  with  carbonic  acid 
(Bilim*r  Sauerhmnnen,  Yichy^  Giesshiihler,  Krondorfer,  Selters,  Fachin- 
ger,  Ean  de  Vals,  Apollinaris,  [Londonderry  Lithia],  etc.).  A  lukewarm 
solution  should  have  the  temperature  of  about  30*"  C,  and  a  wann  one  of 
about  50  to  55°  C.  The  warm  solution  has  a  less  active  effect  on  the  bowel 
movements  than  the  cold.  Tlie  warm  solution  should  be  prepared  by  dis- 
solving the  salt  directly  in  wann  water.  (By  warming  the  original  solu- 
tion, the  bicarbonate  is  converted  into  monocarbonatc.)  Greater  intervals 
^  between  the  individual  doses  are  much  to  the  purpose ;  thus  with  two  doses 
^k  of  5  grammes  each  an  interval  of  from  30  to  45  minutes  should  intervene, 
^m  and  with  15  grammes  the  first  interval  should  be  30  minutes,  and  the  sec- 
^m  ond,  45  minutes.  Xot  earlier  than  f!0  minutes  after  tlie  ingestion  of  the 
^M      last  dose,  the  first  daily  meal  may  be  taken. 

^^^H  Action  of  the  Alkalies  on  ihe  Henlihy  and  the  Sick  Stomach. 

^^^  How  do  the  alkalies  act  on  the  stomach?     Of  late  years  considerably 

H  extensive  material  as  to  this  question  has  been  brought  forward,  hut  on 
account  of  dissimilarity  of  the  questions  under  investigation  and  the  pro- 
cedures in  experimenting  the  results  are  to  be  accepted  only  with  great 
caution.  Naturally  the  physician  has  an  interest  in  the  following  ques- 
tions: Is  the  action  of  the  alkalies  transitory  or  permanent;  has  it  harmful 
effects  as  well  as  beneficial  once;  may  we  prescril>e  them  with  impunity 
over  a  long  period  of  time,  and  in  what  doses?  For  the  solution  of  these 
problems,  investigations  were  naturally  first  carried  out  on  the  healthy. 
Such  experiments  have  been  carried  on  by  du  Mesnil,  Linossier  and  I.*e- 
moine,  Schiile,  Reichmann,  Hotellicr  and  others.  Apart  from  slight  varia- 
tions they  proved  that  small  doses  increase  the  secretion  of  hydrochloric 
id,  larger  doses  restriot  it,  but  finally  furnish  an  incentive  to  renewed 
id  secretion.  These  experiments,  however,  do  not  follow  the  same  course 
as  in  the  sick.  A  patient  takes  the  alkalies,  a  lonj^rer  or  shorter  time  after 
eating,  sometimes  to  act  as  a  preventative,  but  in  most  cases  to  cause  the 
temporary  neutralisation  of  an  abnormal  formation  of  acid.     In  order  to 
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fitudy  the  effects  of  alkalies  sick  persons  are  more  guitable  subjeeta  than 
the  well,  and,  besides,  the  mediciBe  juust  be  adniinistered  eome  time  after 
the  ingestion  of  food.  With  this  point  in  view  the  inveistigations  of  Heich- 
mann  and  Liiioseier^*  were  iustitnted,  and  at  the  present  time  they  give 
US  probably  by  far  the  hest  idea  of  the  nature  of  the  action  of  the  alkalies 
upon  the  diseased  stomach. 

Eeiehmann  first  determined  that  alkalies  given  when  fasting  do  not 
call  forth  an  increase  of  the  gastric  juice.  Then,  again,  no  special  influ- 
ence was  shown  when  they  were  taken  before  roeals.  On  tlie  other  hand, 
the  action  of  2  to  4  grammes  of  sodium  bicarlwnate  administered  one-half 
hour  after  a  test-breakfast  wae  very  evident:  the  free  hydrochloric  acid  was 
considerably  diminished  or  had  disappeared  altogether.  Finally,  Reich- 
mann  studied  the  action  of  the  long-continued  use  of  sodium  (4  to  8  weeks) 
and  foimd  ahsolutoly  no  alteration  of  the  secretion  of  gastric  juice. 

These  experiments  of  Eeichmann's  stand  harshly  in  opposition  to  those 
of  Linossier.^®  This  author,  in  very  circumstantial  experiments,  found  that 
in  addition  to  the  direct  {stimulating)  action  of  the  bicarbonate  there  is 
also  an  indirect  action,  namely,  that  this  indirect  action  is  first  a  stimu- 
lating one,  for  the  total  acidity  and  the  free  hydrochloric  acid  are  in- 
creased. By  furtlier  continued  use,  however,  the  respective  values  fall, 
and  that,  in  the  opinion  of  Linossier,*^  tlirough  accumulation  of  alkali  in 
the  blood. 

Very  similar  are  also  the  experiences  of  Hayem,^*  who  found  in  casen 
of  hyperchlorhydria  after  treatment  with  small  doses  of  alkalies  (4  to  8 
grammes  one  hour  before  the  meal),  an  increase  of  the  secretion  of  hydro- 
chloric acid,  and  after  large  doses  (10  to  16  grammes  during  the  meal), 
a  decrease.  Accordingly,  these  results  agree  to  a  certain  exient  with  those 
obtained  with  the  use  of  Carlsbad  water  or  salt  solutions. 

How  does  this  agree  with  the  observ^ations  in  daily  practice?  The  only 
sure  fact  is  the  generally  known  experience  that  the  alkalies,  taken  in 
sufficient  quantity,  neutralise  wholly  or  partially  the  secreted  hydrochloric 
acid.  The  experiences  that  a  patient  with  considerable  superacidity 
always  needs  larger  doses  of  the  alkalies  to  satisfy  the  excessive  acids 
seems  to  speak  further  for  the  assumption  of  the  exciting  action.  On  the 
other  hand,  the  above-mentinned  \icw  of  the  gradual  decrease  of  acid 
through  the  continued  administration  of  the  alkaUes  finds  no  support  i 
the  observation  of  daily  practice. 


'»  Reichmann,  Arclnv  filr  Verdaiiun^skrankhdten,  18ft5,  Bd.  1,  Heft  1. 
»*Lino8flier,  Bullet,  de  thC'rap.,   1890;    referred  to  in  Maly*8  Jiiliresb.   fUr  Tliier- 

chemie,  1898,  P.  306. 
**  LiDoasier,  Le. 
'iHajreiu,  Lef,^ti8  de  tbfirtipeutique,  1893,  Series  4, 
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We  may  interpose  that  perhaps  the  doses  which  these  patients  use  do 
not  suffice  for  the  complete  neutralisation  of  the  acid.  But  such  is 
not  the  case,  as  they  coirie  to  consult  us  as  soon  as  the  excessive  use  of  alka- 
lies has  reached  an  almost  insuperable  height. 

On  the  other  hand,  we  cannot  speak  ol"  a  g^reatlj  harmful  influence  of 
the  alkalies;  otherwise  we  would  have  much  more  freqiiuutly  an  oppor- 
tunity to  make  such  observations,  considering  the  widely  prevalent  inisase 
of  the  alkalies. 

These  exjieriences,  in  conjunction  with  the  investigations  mentioned 
above,  lead  to  the  result  that  sodium  bicarbonate,  and  by  analogy,  doubtless, 
the  other  alkalies,  act  as  valuable  s>inptomatic  remcdiea  for  the  removal 
of  excessive  production  of  acid,  and  tliat  even  when  t!iey  are  used  for  a 
long  time  in  positive  superacidity,  they  exercise  no  harmful  action,  neither 
do  they  exhibit  a  direct  and  permanent  curative  effect. 


Administration  and  Dosage  of  Alkalies, 

There  are  two  groups  of  the  alkalies,  a  practical  separation  of  whicla 
is  of  a  certain  value :  alkalies  made  with  carbonic  acid  and  vegetable  acids, 
and  the  earthy  alkalies. 

Of  the  firsit  are  used,  as  a  rule,  sodium  carbonate  and  bicarbooate  and 
sodium  citrate,  and  of  the  latter  I  use  magnesia  usta  and  magnesium  am- 
nion io-phosphate. 

The  course  of  the  decern  position  of  sodium  bicarbonate  in  the  stomach  {on 
acroimt  of  disngreeable  alkaline  ta«te,  the  ujonocarbonate  is  seldom  considered? 
occurs  according  to  the  foHrtwing  formula: — 

NaHCO,  +  HCl  =  NaCl  +  H,0  +  CO^ 

If  we  calculate  tlie  respecti^'e  tnoleciilar  weights,  it  hnppena  that  2.^  parts  by 
weight  of  Bodiiim  bicarlrvonHte  eomhine  witli  1  part  by  weight  of  HCb  The  following 
formula  1b  true  of  magnesia  UHta-^ — 

MgO  -h  2HC1  =  MgCl,  +  H,0. 

Here  the  0,55  parts  by  weight  of  Mg<>  eorre«j>ond  to  I  part  by  weight  of  HCl. 
This  is  the  formula  when  magnesium  ammonio-phoaphate  (see  below)  ia  uaed:^ — 

Mg  ( NH, )  PO,  +  3HCI  =  MgCl,  +  NH.CI  +  H,PO,, 

in  which  L25  parts  by  weight  of  Mg   {NHJ    POi  correspond  to  1   part  by  Aveight 
of  HCl. 

From  thiF  we  see  that  the  magnesia  u^ta  neiitraHses  the  larcjest  amount 
of  HCl;  then  follows  the  magnesium  ammonio-pliosphate ;  while  of  the 
sodium  bicarbonate  wo  use  four  times  as  mnch  as  magnesia  usta  and 
almost  twice  as  much  as  of  the  magnesium  ammonio-phosphate, 

Conceming  the  latter,  which,  besides  magnesia  usta,  I  have  been  in 
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the  liabit  of  prescribing  for  years,  sometimes  in  combination  with  tlie 
magnesia^  I  wish  to  mention  that  it  is  extremely  stable,  almost  entirely 
tasteless  and  odourless,  and  is  remarkably  well  borne. 

The  dose  of  the  said  alkalies  naturally  varies  according  to  the  degree 
of  superacidity,  and  we  would  do  well  in  individual  cases  to  calculate  it 
according  to  the  amount  of  acidity*  Of  course,  in  doing  so,  we  consider 
only  the  acidity  already  present,  and  not  that  which  develops  afterward; 
but  nevertheless  we  may  obtain  a  useful  standard  for  the  administration 
of  alkalies. 

According  to  my  calculations,  the  dose  of  sodium  bicarbonate  in  a 
superacidity  which  exceeds  2.5  per  mille  is  8  to  10  grammes,  of  magnesia 
usta  2  to  3  grammes,  and  of  magnesia  ammonio-phosphate  4  to  6  grammes. 
These  serve  for  the  large  meals ;  for  smaller  meals  half  of  this  amount  suf- 
fices. Witli  an  acidity  of  over  3  per  mille  of  HCl,  we  may  give  as  much  as 
18  grammes  of  sodium  bicarbonate,  and  5  to  7.5  grammes  of  the  magnesia 
salts.  In  all  these  cases  we  aiit?ume  400  cubic  centimetres  of  fluid  in  the 
gastric  contents,  and  the  neutralisation  of  all  this  is  provided  for.  As, 
however,  a  part  of  the  alkali  passes  into  the  intestine,  and  a  part  (at  least 
of  the  sodium  bicarbonate)  is  absorbed,  and  as,  finally,  only  the  immediate 
supply  of  HCI  is  provided  for,  the  above  figures  are  rather  too  low  than  too 
high. 

Moreover  these  figures  should  not  be  taken  as  an  absolute  fixed  quan- 
tity, but  only  as  a  standard  for  the  doses  to  be  given  in  treatment.  A  cer- 
tain experimentation  with  doses  would  not  be  entirely  out  of  place. 

Apart  from  the  factors  mentioned  above,  the  fact  as  to  whether  we 
should  administer  the  carbonate  or  the  citrate  of  the  alkalies  or  the  above- 
mentioned  earthy  salts  is  not  without  significance.  With  the  use  of  the 
carbonates  there  is  the  danger  of  inflating  the  stomach  through  the  develop- 
ment of  gas,  and  when  the  use  is  continued  daily,  possibly  several  times, 
the  likelihood  of  producing  an  artificial  over-distension  is  not  entirely  to  be 
ruled  out.  On  this  account  the  vegetable  salts  of  the  alkalies  and  the 
earthy  salts  are  to  he  preferred  to  the  carbonates  when  atony  of  the  stom- 
ach is  perhaps  already  present.  They  are  also  to  be  preferred  in  eases 
of  great  accumulation  of  gas  in  the  intestinal  tract  with  a  tendency  towards 
constipation  ;  while  in  the  remaining  cnses  we  may  choose  between  either. 

The  Carlsbad  thermal  salts,  and  likewise  the  artificial  Carlsbad  Siilts, 
according  to  Jawor^kt,  are  well  adapted  especially  for  the  treatment  of 
supersecretion  (gastro-chylorrh(pa),  for  insuflieiency  of  the  acidity  of  the 
stomach  and  for  gastric  ulcer  (small  doses  in  latter  cases),  and  also  in 
habitual  constipation  and  mucous  catarrh. 

In  dilatation  of  the  stomach,  Jaworski  recommends  the  thermal  salts 
only  for  lavage. 
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L.  Wolff**  recommends  for  the  treatment  of  sxiperacidity  a  salt  with 
a  composition  similar  to  the  Carlsbad  salt.  It  has  the  following  com- 
position: — 

Sodium  sulphate , 30  gm. 

PotafiAium  aulphate 5  gm. 

Sodium  chloride  30  gm. 

Sodium  carboimt(3 25  gm. 

Sodium  bibomcicum , 10  gm,* 

Wolff  gives  half  a  teaspoonful  of  tliis  mixture  three  times  a  day,  dis- 
solved in  half  a  glass  of  lukewarm  wiiter  and  taken  fasting,  tlien  two  hours 
before  dinner  and  tw^o  hours  before  supper.  Through  the  use  of  this  powder 
the  quantity  of  gastric  juice  secreted  on  faating  diminishes,  and  likewise 
the  amount  of  hydrochloric  acid  of  the  gastric  contents  removed  at  the 
height  of  digestion.  Formerly  I  used  this  mi:xture  of  Wolff's  frequently 
with  good  results,  but  for  several  years  I  have  been  giving  the  following 
mixture  for  the  diminution  of  an  abnormally  increased  secretion: — 

Natrii  citrici,   . . ,  .aa  15.0 

Extracti  belkdonnte    0.1-0.2 

D.  S.    On&  tcaapoonful  three  times  a  day  or  one  or  two  hours  after 
each  meal. 

Under  no  circunistaiu^es  ii;hould  the  physician  limit  himself  to  the  order- 
ing of  antacid  remedies  in  cases  of  excess  of  acid.  The  principal  factor  is  a 
regulation  of  the  diet  and  of  the  manner  of  living,  1  do  not  doubt  that 
we  can  succeed  in  overcoming  the  complaints  through  the  latter  means 
alone.  Especially  is  this  true  of  that  form  of  Buperacidity  which  is  the 
result  of  too  long  a  retention  of  the  food  in  the  stomach  (motor  insuflS- 
ciency,  superseerction,  benign  stenosis  of  the  pylorus).  And  also  in  simple 
nervous  acidity  we  can  attain  noteworthy  and  lasting  results  with  a  rational 
diet. 

*  The  rather  considerable  addition  of  borax,  in  view  of  the  recent  expprlpnees 
as  to  the  toxidty  of  ixirux  and  boracic  acid,  had  better  be  omitted  in  this  formula, 
tt  Wolff,  Zeitscbrift  filr  klin.  Medicin,  1880,  Bd.  10,  P.  263. 
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CHAPTER  XIV. 
Artificial  Ferments. 

(Ptyalin,  Diastase,  Pepaine,  PaiK*reatin,  Pajmyotin,  Papain,  [Caroid].) 

The  artificial  ferments  find  their  place  in  tli crapy  where  a  substitute 
for  defcH?tive  production  of  the  natural  secretions  appears  desirable  or 
necessary. 


Ptyaliii,  Malt  Diastase,  Takadiastaae. 

Pttjalin. — Beginning  with  the  ealiva,  we  saw  above  (page  129)  that  in 
rare  cases  the  salivary  diastase  is  not  developed  in  sufficient  quantity.  In 
other  cases  the  excess  of  acid  is  so  great  that  the  ptaylin  is  actually  de- 
stroyed. It  is  true  that  with  the  disappearance  of  the  acid  the  ferment 
becomes  again  active;  hut  nevertheleea  the  activity  ceases  or  is  materially 
reduced  under  the  long-continued  influence  of  the  acid.  As  in  these  cases 
the  pancreatic  diastase  also  is  reduced  in  its  efficiency,  at  least  transitorily, 
there  are  indications  for  the  administration  of  artificial  ptyalin  or  malt 
diastase.  Under  all  circumstances  we  do  well  to  add  to  the  ptyalin  a  little 
sodium  bicarbonate,  or,  lietter,  sodium  carbonate,  in  order  to  overcome  the 
excess  of  acid. 

In  former  years  I  prescribed  for  tliis  purpose,  in  addition  to  alkalies, 
also  pytalin  (0.5  to  1,0  gramme),  to  be  taken  half  an  hour  after  eating, 
and  I  could  convince  myself  by  exact  quiintitaiive  estimations  of  the 
amount  of  sugar  as  to  the  activity  of  the  same.  Subjectively,  too,  the  ad- 
rainistTation  of  diastase  is  followed  by  favourable  results  to  the  extent  that 
amylaceous  food  can  be  tsiken  in  far  greater  quantities  than  without  it. 

It  is  immaterial  whether  we  choose  the  ptyalin  or  the  malt  diastase^ 
except  that  as  the  price  of  the  latter  is  liigher  and  its  activity  not  greater,,! 
I  usually  give  the  former  the  preference. 

Of  latp  ypnra,  1  do  Tiot  pres^rihi?  ptj'alin.  Recent  evperiencea  have  led  me  to 
regard  it  aa  totatlj  unnecfysarj'. 

Under  the  name  "Takadiastase'^*  Parke,  Davis  &  Co.,  of  Detroit,  have 
put  on  the  market  a  new  substance  for  converting  starches  into  sugar. 
This  is  obtained  from  aspergillus  oryzfe,  one  of  the   fungi  used  in  the 


•  [Takadiastase  was  first  made  by  Dr.  Takamini.] 
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rice-wine  production  of  Japan.  It  eoDsists  of  a  yellowifih-whiic  entirely 
soluble  powder,  and  has  the  advantage  over  the  other  kinds  of  diastxise  that 
it  retaiDB  its  activity  in  materiallj  higher  amounts  of  acids.  While  ptyalin 
and  the  malt  diastase  lose  their  property  of  converting  starches  in  the  pres- 
ence of  M.IJI  j>er  cent,  of  HCl  (according  to  Leo),  takadiastase  will  convert 
about  00  per  cent,  of  the  amylum  into  nialtoi^c  even  in  the  preeence  of  0.05 
per  cent,  of  HCL  Consequently  Leo*  recommends  takadiastase  in  cases  of 
hy|)erchlorhydria^  and  can  tlicrehy  obtain  an  objective  improvement  in 
ihe  digestion  of  starches,  as  well  as  (though  not  always)  a  diminution  of 
the  subjective  complaints*  Very  frefpiently  tliere  ig  also  an  improvement 
in  bowel  movements,  Tliere  are  rtlso  other  reports  (particohirly  from 
American  and  English  authors  (J.  Frieilcnwald,-  Fitc,^  Taylor/  EHs^),  of 
favourable  results  from  the  use  of  takadiastase  where  there  is  occasion  to 
hasten  or  to  better  the  digestion  of  starches. 

Strauss  and  Stargard'^  had  less  favourable  experiences.  They  found  that 
the  resistance  of  takiulifistase  against  hydrochloric  acid  is  only  slightly 
greater  than  that  of  the  saliva.  According  to  this,  the  ndministration  of 
takadiastase  may  be  rccomuiended  perhaps  at  the  beginning  of  digestion, 
and  then  only  when  no  disturbance  of  motility  with  excess  of  acid  exista. 

"My  own  experience  is  limited  to  one  case,  that  of  a  woman  w^ho  used 
takadiastase  as  a  means  against  abnormal  formation  of  giis,  with  alleged 
great  results.  There  was  no  superaeidity;  on  the  contrary,  the  secretion 
of  hydrochloric  acid  was  much  below  normal. 


Pepsin  e. 

Since  it  became  possible  to  isolate  the  digestive  ferment  from  the 
stomach  of  the  hog  (Corvisart),  pepsine  plays  an  important  r6Ie  in  the 
therapy  of  gastric  disea.<es. 

It  is  administered  in  the  most  various  forms  and  combinations,  some- 
times as  powder  urn]  s^mictimes  n,^  peppine  wine:  sometimes  in  the  form 
of  pills,  some  with  hydroehloric  acid  and  some  without  it;  sometimes  in 
combination  with  stomachics,  for  example,  rhubarb,  etc.,  and  finally,  in 
combination  with  other  digestive  fennents,  for  example,  pancreatin. 


1  Leo,  Therap^utiftche  Mrtnatahefte,  D^^mher.  IRflfl. 

'  J,  Fri^lfnwnltl.  New  York  ^^p^^icnl  .Tournal.  May,  1807. 

^  Fite,  MpdiVal  News.  Fi^inifirv.  1807. 

*  TayJor.  Ljincpt.  7  Aupu^^t,  lsrii7, 

'  Elis.  Arapri*?.  Praet.  iiml  XtMvs.  I  February,  1898;  quoted  in  Schmidt's  Jahrbucb^ 

inm,  Bd.  2m.  r.  un. 

•Strauss  imd  SUirgard,  Them  pen  tia<>he  Monatshefte,  Febniary,  1898. 
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Since  pepsine  belongs  to  tlie  official  preparations  in  Germany,  we 
have  a  uniform  agent,  tlie  activity  of  which  is  warranted  to  a  certain  degree. 
This  was  formerly  not  the  case,  and,  as  far  as  1  know,  docs  not  hold  good  of 
some  non-German  preparations.  Certain  kinds  of  pepsine  considerably 
surpass  tlie  requirementa  of  the  German  pliarmacopccia,  for  they  dissolve 
albumen  to  a  greater  degree  than  is  required.*  For  example,  the  pepsine 
of  Byk  is  of  150  to  16U  per  cent,  strength,  the  pepsinnm  concentratum  of 
Jensen  and  Langebeck-Jensen  is  even  of  <]00  per  cent,  strength. 

In  general,  therefore,  we  are  provided  with  good  and  reliable  prepara- 
tions. Less  useful  are  the  above-mentioned  combinations.  Pepsine-wine 
is  very  much  less  active  than  the  pure  powder,  because  only  a  small  quan- 
tity of  the  ferment  is  soluble  even  in  diluted  alcohol.  A  large  quantity  of 
pepsine-wine  restricts  entirely,  according  to  Werther,*  the  albumen-digest- 
ing powers  of  the  normal  human  gastric  juice.  According  to  Hugonneng,* 
this  is  true  of  all  wines  containing  pepsine. 

Entirely  absurd  are  the  combinations  with  rhubarb^  sodium  bicarbon- 
ate, pancreatin,  tinctures,  infusions,  and  similar  preparations.  The  best 
adapted  is  the  unqualified  administration  of  pepsine  in  powder  form,  and 
I  prefer  the  so-called  pepsinum  absolutum,  wliich  is  entirely  free  from 
sugar  and  starch,  to  the  preparations  mixed  with  milk-sugar  or  starch.  The 
higher  price  of  absolute  pepsine  is  sufficiently  offset  by  the  smaller  dose 
necessary.  The  necessary  dose  of  the  absolute  pepsine  is  0.5  to  1.0  gramme, 
that  of  the  official  2,0  to  3.0  grammes. 

There  exii^t,  both  witliin  ami  outside  of  Germany,  a  great  numher  of  digestive 
agents,  which  claim  the  miraculous.  Georges*  has  carefully  examioed  several  of  these 
preparations  and  comes  to  the  following  conclusion:  **L'aetion  digestive  des  prepa- 
rations cities  plu»  haut  est  nuUe  dans  toua  les  caa."  According  to  my  experiences, 
this  is  a!so  entirely  true  of  a  great  number  of  these  digestive  preparations  in  Ger* 
many    laud  Amerieul, 


Indicatiofk'i  for  the  Use  of  Pepsine, 
The  indications  for  the  administration  of  pepsine  preparations  seem 
clear  theoretically:     we  should  order  it  in  those  conditions  in  which  the 
gastric  mucous  membrane  secretes  little  peptic  ferment,  or  none  at  all. 


* 


•  The  second  edition  of  the  German  Pharmac.  and  the  seventh  of  the  Austrian 
provides  that  0.1  gramme  of  pepsine  with  150  grammes  of  water  and  2..5  grammes 
of  hydrochloric  acid  of  specific  gravity  L124  has  to  reduce  in  four  to  six  hours  at 
40"  10  grammes  of  boiled  hen's  egg  albumen  in  pieces  as  large  as  lentils  to  a  weak 
opalescent  solution.  This  pepsine  is  regarded  as  of  100  per  cent,  value. 
'Werther,  Berliner  klin.  Wochenschrift,  1892.  No.  27. 
*  Hugonneng.  Lyon  mMic,  1S92,  No«  f*. 

•Georges,   Archiv  de  m&decine  expfirimentale  et  d'anatoraie  pathologique,    1890» 
P.  88. 
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In  practice  this  principle  suffers  material  limitations.  We  must  here 
distinguish  two  possibilities.  The  first  consists  in  the  possibility  that 
pepsinogen  is  secreted  exclusively  or  almost  exclusively,  aud  that  li  only 
needs  the  necessary  quantity  of  hydrochloric  acid;  and  the  second  is  tliat 
the  production  of  enzymes  is  lost  either  to  its  greater  extent  or  entirely. 

In  the  first  case,  the  prescribing  of  pepsine  is  superfluous,  because  the 
administration  of  hydrochloric  acid  suffices  fully  to  bring  about  a  suffi- 
cient production  of  formcnt.  Although  in  the  second  case  the  introduc- 
tion of  a  peptic  ferment  into  the  stomach  is  very  desirable,  pep»ine  is  not 
well  adapted,  because  so  great  a  quantity  of  HCl  is  needed  to  give  ac- 
tivity to  the  pepsine  that  it  cannot  be  taken  without  producing  subjective 
and  objective  disturbances. 

In  general,  pepsine  is  prescribed  much  too  often.  1  cannot  help  as- 
scribing  to  suggestive  activity  the  remarkable  results  of  essence  of  pepsine, 
lactopeptine,  etc.  One  should  confine  himself,  however,  to  less  costly 
preparations. 


Pancreatin  and  Pancreon. 

Pancre^tin  (more  correctly,  pancreas  powder)  was  first  brought  for- 
ward on  a  large  scale  and  investigated  therapeutically  by  Engesser.*" 
It  was,  however,  little  used  in  practice  as  it  was  thought  that  it  was 
destroyed  in  the  stomach.  In  recent  years  the  establishment  of  precise 
indications  has  furthered  a  new  and  justified  interest  in  the  pancreas  fer- 
ment. 

Just  as  with  pepsine,  there  are  many  kinds  of  pancreas  powder,  some 
of  which  ajc  useful,  and  others,  on  account  of  the  total  failure  of  the 
action  of  the  tr}*ptic  ferment,  are  absolutely  valueless.  I  have  had  oc- 
casion to  test  the  action  of  the  pancreas  preparations  of  a  nimiber  of 
apothecaries  and  have  found  abnost  half  of  them  absolutely  incapable 
of  digesting.  It  is  therefore  incumbent  on  us,  and  I  never  omit  this  duty, 
to  test  the  digestive  value  of  a  preparation  before  prescribing  it, 

Engesser*s  preparation,  although  it  is  not  free  from  gross  impurities 
of  different  kinds,  is  an  active,  and  on  the  whole,  a  subjectively  well-borne 
preparation.  A  preparation  of  pancreatin  (pancreatinum  ahsolutum)  put 
at  my  disposal  by  Merck,  of  Darmstadt,  is  also  quite  an  active  tryptic 
and  amylolytic  pancreas  powder,  pretty  free  from  by-products.  Besides 
these,  I  have  tested  for  their  activity  Simon's,  Witte's,  and  Scherin^s 
pancreatin.  AH  these  agents  are  useful,  but  their  price  is  higher  than  that 
of  pepsine. 


i«H.  EngeBser,  DeutBcliea  Archiv  fUr  ktimsche  Medicin,  1870^  Bd.  24,  P.  539. 
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The  dose  of  pancreas  powder  is  1  to  2  grammes,  best  given  in  combina- 
tion with  sodium  carbonate.  I  employ  it  ej?pecially  in  tablet  form  and 
pre  Ik' ri  be : — 

Nalrii  euibon 


aa  0.5 


com  prim, 
Sig. :     Two  to  four  tablets  one-fourth  Iiour  after  meals. 


Eeichmann*^  recommends,  in  place  of  frequently  inactive  preparations 
of  pancreatin,  an  alcoliolic  extract  of  ox-pancreas,*  of  which  a  small  wine- 
glassful  is  to  be  taken  after  meals. 

[ii^i'untly  a  preparation  under  the  name  of  *'pancreon"  has  come 
on  the  market.  It  posseBseg  the  characteristic  of  not  being  soluble  in  the 
gastric  juice,  and  exhibits  its  enzyme  action  only  in  the  intestine.  Favour- 
able reports  as  to  the  action  of  Ibis  agent  in  stomach  atTections  with  aln 
sence  of  HCl  have  been  made  by  Gockel/'"'  Wegele,**  and  Loeb."  Other 
favourable  results  from  the  use  of  pancreon  in  intestinal  dis^eases,  espe- 
cially in  diseases  of  the  pancreas  with  fat-stools  and  loss  of  nitrogen,  have 
often  been  rejwrted.  (Wegele/'*  Salomon/'*  Ijcnne,^')  I  have  at  ray  dia* 
posal  a  similar  case  of  (syphilitic?)  pancreatitis,  with  glycosuria,  fat- 
stools,  presence  of  abnonnally  abundant  ninscle-fibrea  in  the  stools,  in 
which  pancreon  undoubtedly  had  a  favourable  influence  on  the  last-named 
factors.  Less  favourable  have  been  my  experiences  with  pancreon  in 
chronic  diarrhcca  as  a  complication  of  apepsia  gastrica.  The  dose  of 
pancreon  is  0.25  gramme  two  to  three  times  a  day  before  or  during  the 
meal,  in  the  form  of  (purchasabie)  tablets  or  powders. 


I 


/ ndiea t to ns  fo r  ih  e  A  dminh i ra  t ion  of  Pa ncrea  t in . 

The  only  indication  in  stomach  diseases  is  lack  or,  $tUi  better,  total 
absence  of  HCl  in  the  siomach-contents.  Those  cases  are  especially  well 
adapted  in  whicli  the  likelihood  of  secretion  of  the  gastric  juice  may 


•  Acconlinj?  to  Rcichmann,  we  cover  an  ox-panoreas  with  balf  a  litre  of  12  to  15 
per  t^ent.  alcoliol,  let  it  sUinJ  in  a  cool  plare  for  two  or  thrtM?'  diiys,  and  tiH<ir.  Ae- 
mrdiiig  to  my  pxpt^riemrp.  it  Ia  <*xtri'inely  difficult  to  avoid  putrefactive  processes  dur- 
ing this  procedure. 

"  Reic'lmiann»  Deut&chc  medieiiu&che  Wot-heusrhriftj  1889,  Xo.  7. 

I'Gofkel,  Cewtralblatt  f(ir  Stoffwechseb  und  \'cnlamiupilvranklieiteii,  1900,  No.  11. 

«»U>gele,  ibid.,  No.  14;  Fortschritte  der  Medirin,  lft02,  No.  10, 

'*Loeb,  Milnchener  medicinisehe  Wochenschrift.  lODl^  No.  31. 

J>  Wegele,  Ic. 

"  SalomoTi,  Barliner  klinische  Wochenaehrift,  1902,  No.  3. 

"Leiin<5,  Deutsche  medicini&ehc  Wochenschrift,  1902,  No.  IL 
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bfe  excluded  or  is  improbable.  Here  pancreas  powder  is  the  sovereign 
remedy,  and  the  results  following  it  are  very  gratifying,  as  I  can  testify 
from  a  great  series  of  observations.  The  evacuation  ef  the  stools  ig  es- 
pecially favourably  influenced  through  the  better  proteolysis  and  amylo- 
lysii?^.  In  order  to  avoid  deception,  1  eonvineed  niystdf  in  almost»«aeb  in- 
dividual case  as  to  the  dh*cet  digestive  action  of  the  pancreatin. 

[We  cannot  help  but  mention  that  the  medical  profession  is  greatly 
indebted  to  Mr,  Fairchild  for  his  ceaseless  endeavour  in  improving  and 
furthering  the  digestive  enzymes.  Fairchild's  preparations  have  gained 
the  appreciation  of  the  physicians.  His  pepsine  is  second  to  none.  Quite 
recently  a  pancreas  preparation  under  the  name  of  *'holadin"  has  been 
put  on  the  market,  and  from  the  few  experiments  I  have  made*  it  deserves 
a  thorough  trial. 

Holadin*  is  an  extract  of  the  entire  pancreas  gland,  presenting  all  the 
constituents  both  of  the  digestive  and  the  internal  secretion.  Holadin, 
whilst  possessing  great  trj^tic  activity,  is  of  especial  potency  in  respect  to 
the  amylolytic  and  lipolytic  enzymes. 

All  fluid  pancreatic  preparations  are  devoid  of  lipase  (fat-splitting 
enz>Tne),  a  constituent  of  such  importiince  that  it  cannot  be  ignored  in 
many  cases  in  which  it  is  desired  to  utilise  the  pancreas  gland  secretion 
in  medicine, 

Holadin  is  now  put  up  in  gelatine  capsules,  each  containing  approxi- 
mately 0.2  gramme.  The  usual  dose  is  one  capsule  about  three  hours 
after  meals,  and  one  at  bedtime.  In  cases  of  diabetes  or  in  serious  disorders 
of  digestion  attributed  to  fault}"  pancreatic  functioning,  the  doae  may  be 
gradually  increased  to  two  or  three  capsules  at  a  time. 

Beside?^  holadin  there  are  various  other  preparations  of  the  same 
make,  as,  for  instance,  diazyme  (glycerole). 

Diazyme  glycerole  presents  the  amylolytic  enzyme  of  the  pancreas 
in  association  with  soluble  constitxients  of  the  gland  secretions,  devoid 
of  trypsin  and  lipase,  and  affords  for  internal  administration,  in  an  iso- 
lated form,  all  the  principles  concerned  in  the  conversion  and  metaVtohsm 
of  carbohydrates.  The  fact  that  diazyme  has  no  action  on  proteids  nr 
fat,  whilst  extremely  active  in  the  complete  conversion  of  starch  into 
maltose,  affords  a  test  of  the  isolation  of  amylopsin.  In  view  of  the 
present  knowledge  of  the  influence  of  the  pancreas  gland  secretion  in 
effecting  the  digestion  and  tnetaboUsm  of  the  carbohydrates,  the  import- 
ance and  siomificance  of  this  new  medicinal  resource  are  apparent,  Dia- 
zyme exceeds  in   starch-digesting  power  other  preparations.     It  supplies 


*  IToIadin.  by  t>ie  V.  S.  P.  method  of  aBsay,  pxliibits  at  least  fojir  times  the 
starch-con  verting  power  of  "pancreatin"  U.  S.  P.»  U'OO. 
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in  a  very  agreeable  and  active  fomi  the  peculiar  fennent  of  the  animal 
digestive  secretion  upon  wbirli  ilependK  the  fonversion  of  farinaceous  foods 
into  a  soluble  aiid  assimiJable  form,  and  tJius  affords  the  beBt  resource  to 
compensate  for  deficient  salivary  and  pancreatic  (starch)  digestion.  Dia- 
zyme  glycerole  is  a  stable,  prepared  from  the  fresh  pancreas  gland.  It 
should  be  diluted  with  several  volumes  of  cold  water  before  being  taken, 
and  followed  by  a  draught  of  water.  One  teaspoonful  constitutes  an 
average  dose. 

Diazyme  seems  to  fulfill  the  promises  made,  at  least  as  far  as  only 
a  few  observations  show.  Trypsin  also  has  been  offered.  I  may  mention 
in  this  connection  that  I  also  us^ed  another  preparation  called  "tryptogen/* 
which  had  an  undoubted  favourable  etlect  in  tlie  amylolytic  digestion  in  two 
cases  of  diabetes  mellitus,  in  one  case  to  such  an  extent  that  after  its 
use  for  a  few  weeks,  hardly  a  trace  of  sugar  could  be  demonstrated  in  the 
urine.* 

There  are,  of  course,  an  enonuous  number  of  digestive  preparations 
on  the  market  in  America.  Frequently  they  are  a  mixture  of  all  sub- 
stances that  might  help  in  the  digestion;  it  seems,  it  is  supposed,  that 
some  kind  of  ''selective"  digestion  is  expected.  Such  preparations  fre- 
quently contain  pepsine,  hydrochloric  acid^  pancreatin,  sodium  bicarbonate, 
diastase,  etc.,  etc.  I  ^suppose  they  have  quite  a  sale,  as  these  preparations 
are  made  to  relieve  the  physician  of  making  a  diagnosis  of  the  real  affec- 
tion, which  perhaps  may  be  a  chronic  nephritis,  or  vah^lar  disease  of  the 
heart,  or  tuberculosis  of  the  lungs. 

Such  mixtures  of  digestive  preparations  have,  I  helieve,  their  greatest 
value  in  the  possibility  of  using  them  as  vehicles  for  necessary  drugs,  as 
usually  they  are  quite  palatable,] 


Papayotin  and  Papain  [and  Caroid], 

These  are  obtained  from  the  milky  juice  of  the  carica  papaya,  a  tree 
belonging  to  the  family  of  the  papayaceje,  indigenous  in  the  Moluccas 
(Spice  Islands),  and  thriving  eBpecially  in  the  tropics,  particularly  in  Cen- 
tral and  South  America.  From  it  Wurtz  and  Bouchut'*  first  prepared 
papain,  and  Peckolt  j)repared  papayotin.  According  to  the  experiments  of 
Wurtz,  papain  is  said  to  digest  up  to  1000  times  its  weight  of  fibrine;  accord- 


*  [Even  if  these  preparations  have  no  direct  influence  upon  the  dilation  in  the 
stomach,  we  mimt  not  forj^t  that,  ns  Boas  expresws  himiw'lf  (,^ee  footnote,  p,  ."^83), 
"favourable  or  unfavourable  efTeetfl  of  a  remedy  may  manifest  themselves  only  below 
the  stomach,  and  certainly  do  act  willy  nssert  thpmselves,"] 
"Wurta  and  Bouchut,  Compt.  rend.,  1879,  Bd.  89. 
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ing  to  those  of  Peckolt  papayotin  has  likewise  a  powerful  digestive  action. 
In  addition,  papain  and  papayotin  are  said  to  be  active  in  neutral  as  well 
as  in  weakly  add  and  alkaline  solutions.  Nevertheless,  eonlrol  experi- 
ments by  various  investigators  (Eossbach,  A.  Eulenberg,  and  others) 
show  very  irregular  results,  and  here  alsio,  owing  to  the  high  price  of  the 
remedy,  it  is  advisable  to  teat  it  beforehand. 

Finkler^®  recommends  the  remedy  as  an  aid  to  the  digestion  in  the 
stomach,  and  prefers  it  to  pepsine.  Albreeht^*'  reports  favourable  results 
from  the  papayotin  preparations  in  children  with  disturbances  of  digea- 
tion.  Kostibach^'^  believes  that  papayotin  should  be  recommended  in  the 
absence  of  the  digestive  juices.  In  spite  of  these  results  the  preparation 
was  not  extensively  employed  until  recently.  Sittraann'-^-  pointed  out  its 
use  in  dyspeptic  conditions.  He  used  a  preparation  made  by  the  firm  of 
Bcihringer  and  Eeuss,  of  Cannstatt,  which  energetically  dissolves  egg- 
albumen  in  neutral,  alkaline,  and  weakly  acid  solutions,  Sittmann  saw 
favourable  results  from  the  use  of  the  remedy  in  doses  of  0.3  to  0.5 
gramme  in  acute  and  cbronic  catarrhs  of  the  stomach,  in  dilatation  of  the 
stomach,  in  carcinoma  of  the  stomach,  in  dyspepsia  after  chronic  ulcer. 
These  results  agree  with  the  recent  experiences  of  Max  Pickardt,^^  who 
found  the  remedy  likewise  active  in  acute  and  chronic  gastritis  (with  the 
exception  of  gastritis  acida),  in  cases  of  motor  insufficiency  accompanied 
by  subacidity  and  inacidity,  and  foremost  in  atrophy  of  the  gastric  mu- 
cous membrane  and  the  accompanying  diarrhoea.  In  hyperchlorhydria,  pa- 
pain is,  to  be  sure,  not  contra-indicated,  but  is  without  effect. 

These  favourable  results  have  not  been  corroborated  by  others.  In- 
vestigations by  Hirsch^*  in  my  laboratory  show  that  papain  peptonises 
food  containing  allnmien,  especially  egg-albumen,  milk  and  raw  meat, 
better  than  the  acid-free  gastric  jiiice,  but  that  the  action  is  far  behind 
that  of  pepsine,  Grote^*  even  believes  in  warning  against  the  use  of 
papain  in  superacid  and  ulcerative  conditions  of  the  stomach,  while  it 
deserves  tentative  employment  in  inacidity  and  subacidity. 


other  similar  preparations  are  papoJd.  nH-nmrrncnded  by  riiitt<?ndf^n,  and  oaroid. 
Investigation  a  as  to  the  digiestive  value  of  taroid,  rwoiiiriiendLHl  by  Chittenden  as  very 
active  on  albuminou»  botiies  and  starches,  have  shov^Ti  me  that  it  actual fy  is  diges- 
tive, but  does  not  materially  surpass  the  action  of  papain. 


"Fitikkr,  The  Therap.  Gazette,  Aug.  15,  US7, 

"Albreeht,  Correapondenzblatt  ftlr  Sehweizer  Aerzte,  1880,  Btl.  10. 

«Ro8abacb,  Zeitftohrift  f(lr  klinisehe  Medkin.  1R80,  Bd.  6. 

•"O.  Sittrnana,  Mtlnehpner  modieinisehe  Woehptisohrift.  1893,  No.  20. 

«  Max  Pickartit,  Tlierapie  der  tlegenwurt.  May,  IflOO. 

«  Hirsch,  Therapeut.  MonatBheftp.  Deeeinh<?r,  1804,  P.  609. 

"Grotfi,  Deutsche  medicintache  Wochenschrift,  1896,  No.  30. 
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[As  regards  to  caroid,  I  made  use  of  it  in  hundreds  of  cases  with  good 
results.  The  usual  dose  is  0.15  to  0.2  gramme  (larger  doses  are  hardly 
necessary),  and  its  price  is  not  too  high,  especially  when  we  consider  the 
small  dose.  There  is  one  thing  which  must  not  be  neglected.  Frequently 
caroid  is  prescribed  as  powder  in  capsules,  and  I  cannot  emphasise  enough 
that  the  frequent  high-handed  addition  of  some  confection  or  pill-mass 
on  the  pari;  of  the  apothecary  must  be  condemned.  I  found  the  made-up 
pill-mass  containing  the  caroid  in  the  stool  of  patients;  the  only  thing 
dissolved  was  the  gelatine  capsule.  I  frequently  prescribe  caroid  in  com- 
bination with  strychnia,  especially  in  atonic  and  nervous  conditions,  in  the 
following  formula: — 

B  Caroid    6.0 

Strychnia  sulphate  0.06 

Divide  in  tales  doses  no.  xxx  ad  capsulas. 

Sig.:     One  capsule  at  mealtimes,  three  times  a  day. 

In  my  experiments  I  found  that  caroid  acts  in  any  medium,  and  that 
the  addition  of  a  few  drops  of  lactic  acid  helps  to  accelerate  the  pepton- 
ising  effect.*] 


•  [The  latter  experience  might  he  of  a  certain  value  in  cases  of  cancer  of  the 
stomach,  in  which  lactic  acid  is  present.] 


CHAPTER  XV. 


Bitters  and  Stomachics* 


Bitters. 

Certain  remedies  have  had  for  a  very  long  time  the  qualities 
attributed  to  thoin  of  stimulatiDg  the  functions  of  the  stomach,  of  further- 
ing the  secretion  of  the  digestive  jiuccs,  and  at  the  same  time  of  increasing 
t!\e  appetite.  Just  to  what  extent  tliis  is  actually  true  is  still  an  open 
question.  Its  solution  prt*sents  almost  insurmountalde  difficulties.  For  it 
is  apparent  that  want  of  appetite  and  reappearance  of  appetite  may  origin- 
ate in  the  most  diverse  causes;  indeed,  there  is  hardly  a  case  in  whieli  the 
action  of  the  stomachic  is  so  clear  and  indisputahle  that  the  results  depend- 
ent upon  tlie  use  of  it  can  he  traced  back. 

The  experimental  investigations  liave  likewise  not  shown  any  valuable 
basis  for  the  assumption  of  certain  local  eifects  upon  the  gastric  mucous 
membrane,  particularly  as  far  as  secretion  is  concerned. 

Buehlieim  and  EngeP  found  the  bitters  indifferent  for  the  peptonising 
of  albumen  as  well  as  for  the  conversion  of  starches  into  sugar,  and  thought 
to  see  their  material  significance  in  the  antifermentative  influence  that 
they  exert. 

TschelzofT'-'  experimented  partly  on  artificial  (ligef>tive  mixtures,  partly 
on  animals.  The  latter  especially  valuable  experiments  allowed  that  large 
doses  of  the  bitter  extracts  severely  inhibit  the  secretion  of  the  gastric 
juice,  and  that  medium  doses  also  exhibit  a  diminution  of  the  secretion. 
Only  small  doses  bring  about  transitory^  increase  of  the  secretion,  although 
without  improvement  of  the  digestive  power. 

Only  recently  systematic  pharmacologic  studies  of  the  bitters  have 
been  made  by  Ramm^  and  Bokai.*  The  former,  under  the  guidance  of 
Robert,  fmind  in  experiments  on  animals  a  striking  and  very  remarkable 
effect  of  the  bitters  upon  an  increase  of  the  leucocytes  and  (to  a  slight 
extent)  also  of  tlie  erythrocytes.     Further,  there  was  noted  an  increase  in 


'  BuchheiiD  and  Enp:^!.  Boitrnpn  zur  ArznetniittcUehrc,  184f>. 

'  Tscbelzoff,  C*?ntrftlblftlt  fHr  dlfi  Mfdiein.  Wisscnsrhaften,  IflSfl.  No.  23. 

'  Rumtn.  Kolwrt'fl  hffttoriachG  Stmiirn  IT  P.  i.,  nf-mnling  to  VirchowHirach  Jahres- 

iHTidit.  iSOn,  BtL  I.  P.  442. 
*  Bokni,   Miigj'iir  orvoai   Arpliiv,  according  to  Centralbl.   f.   klin.   sredicin,    1894, 

No.  11. 
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the  fitrength  of  the  nornral  contract  ions  of  the  j^tomacb  and  intestines.  Tlie, 
investigations  of  Bokai  and  his  followers  sliowed  tliat  the  bitters  (gentia- 
nin,  erythrocentaurin,  quassin,  absjuthin,  lupulin,  cetrarin,  coluinbin,  con* 
diiranpn)  eliglitly  hinder  the  artificial  gastric  digestion,  but  tliey  do  not 
influence  pancreatic  digestion.  They  do  not  possess  antibacterial  virtues, 
but  on  their  use  the  conjugate  sulphates  of  the  urines  are  diminished. 
Home  of  theae  remedies  (cetrarin,  absynthin,  eohunbin)  also  bring  about, 
an  energetic  action  of  the  intestinal  peristalsis,  while  quassin  shows  only 
slight  effect. 

The  experiments  of  Jaworski^'  and  v.  Korczynski'^  on  human  beings 
have  likewise  shown  a  diminution  of  the  secretion  of  gastric  juice  and  of 
peptonisation  under  the  influence  of  the  bitters.  From  the  observation  of 
the  last-named  author  the  spices  seem  to  bring  about  a  shght  increase  of 
the  motihty. 

For  further  investigation  of  this  subject  we  have  to  thank  Stekhoven^ 
and  especially  Reichmann  and  L.  WoltY.  Stekhoven"^  came  to  the  conclu- 
sion that  none  of  the  bitters  used  (tincture  of  quassia,  tincture  of  gentian, 
infusion  of  calamngj  etc,)  produced  an  increase  in  the  secretion  of  hydro- 
chloric acid,  lis  long  as  they  do  not  remain  in  the  stomach  for  longer  than 
one  hour;  when  infusion  of  calamus  has  been  there  for  1%  hours,  a  some- 
what stronger  hydrochloric  acid  production  is  called  forth. 

ReichrnannV  very  thorougli  and  careful  investigations  with  various 
bitters  led  liim  to  the  conclusion  tliat  jntroduction  of  tlie  bitters  into  a 
fasting,  non-digesting  stomach  brings  about  a  slighter  secretion  of  gastric j 
juice^  than  the  ingestion  of  distilled  water  dws;  in  numerous  cases  gastrici 
juice  was  not  attained  after  tlie  use  of  bitters,  although  it  was  when  distilled 
water  was  used.  In  cases  in  which  distilled  water  failed  to  bring  forth  a  se- 
cretion of  gastric  juice,  liitter  remedies  did  not  succeed  either  in  doing  this. 
After  the  disappearance  of  the  bitters,  as  a  rule,  there  is  an  increase  in  the 
glandular  activity,  and  in  consequence  an  increased  secretion  of  gastric 
juice. 

In  cases  of  normal  digestive  activity,  these  remedies  bring  about  no 
alteration  of  the  conditions  of  the  secretions.  When,  on  the  other  hand, 
acid  gastric  juice  (containing,  however,  no  HCl)  is  secreted,  and  when  this 
gastric  juice  contains  only  little,  if  any,  peptone,  after  the  administration 
of  bitters  (especially  absinthe)  a  higher  degree  of  acidity  with  a  distinct 


»  Jaworski,  Zeitsclinft  ftir  TliPmpie,  1B86,  Ko,  23. 

•  V*  KorczjTiPki.  Wiener  medic inis^che  Preeac,  1901,  No.  11. 

'  St«khoven,  over  den  infloed  van  eenige  stoflTen  op  the  floutzuurBechretie  Weekbl. 
V.  het  Neclerl.  Tijdsclir.  voor  Cencesk,  1887;  ref.  in  Schmidt *a  Jahrbuch,  Bd. 
210;   P.  42. 

•  Reielimfiiin,  Zeitschrift  flir  kiinische  Medicin,  1888,  Bd.  14,  Heft  1  and  2. 
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reactioii  of  HCU  and  peptones  could  be  demonstrated  in  the  gastric  contents. 
In  cases  of  lust  fimctiun  of  tlie  glands,  it  was  not  |)ossible,  by  administra- 
tion of  the  bitters,  to  bring  iibout  an  active  gastric  juice  containing  HCl. 
When  there  is  a  supersecrelinn,  the  bitters  increase  the  acidity  still  more. 
Bitter  remedies  do  not  produce  an  aUeratiott  of  function  in  either  healthy 
or  diseased  stomachs. 

The  investigations  of  Wolffs  on  this  point  came  to  approximately  the 
same  result,  when  strychnine,  the  bark  of  condurango.  and  bile  were  tested, 
Wolff  found  that  coudurango  was  absolutely  without  inilueuce  on  the  gas- 
tric juice,  but  that  gtrychnine  perceptibly  increased  the  glandular  secretion 
in  certain  cases. 

Penzoklt  olso  found  that  with  rhubarb,  condurango,  and  other  drugs 
a  curtailment  of  the  time  of  gastric  digestion  is  not  attainable.***  Of  great- 
est interest  are  Pawiow^t?^'  experiments  witli  aniara^  which,  to  be  sure,  were 
concerned  only  with  animals,  but  which  furnish  an  explanation  of  the  con- 
tradictory experimental  results. 

"Act'ording  to  the  universal  opinion  of  the  earlier  and  later  plivBiciaiis,  the 
b)ttf?rs  increasi^  tlie  Appetite;  wnd  U  this  be  5*0,  everything  is  said.  Th^y  are,  in  oon- 
sequence,  real  aeeretorj^  atinnilantg,  since  the  appetite  is  the  stronptest  of  nil  fitimuli 
to  the  digestive  glandi*.  It  ia,  however,  not  at  all  litrtinge  that  this  had  not  pre- 
viouslj'  been  observed  in  the  laboratjory.  The  bitter  substanees  were  either  intro- 
duced directly  into  the  stomach  of  perfectly  normal  antmaU^  or  elst*  injected  into 
the  circulation.  The  action  of  the  bitters*  however,  is  prineipaily  aBSOt-iated  with 
their  effect  upon  the  giiHtatory  nerves,  and  it  was  not,  tlierefore,  witlioiit  some  rea- 
son that  tbia  large  group  of  remediea,  con«i3ting  of  subatmnecs  of  the  most  varied 
chemical  rorni[>o»ition,  were  grouped  together  niaiiily  on  account  of  a  certain  bitter 
tAste  common  to  them  all.  A  person  who  aniTerii  from  a  dUtnrliance  of  digestion 
haa,  at  the  same  time,  blunted,  taste,  a  certain  degree  of  gn&tatory  indifference,  .  ,  . 
,  ,  ,  It  is  necessary,  therefore,  that  the  gustatory  apparatus  should  receive  a  strong 
Btlmulua  in  order  t^i  restore  an  active  and  normal  sensation." 

Pawlow,  therefore,  comes  to  the  conclusion  that  the  bittere  act  not  only 
on  the  gustatory  nerves  of  tlie  oral  cavity,  hut  also  on  the  mucous  mem- 
brane of  the  Btomacli  in  a  special  manner,  j^o  that  i?ensations  arise  that 
carry  with  them  the  calling  forth  of  a  "passionate  longing'*  for  food. 
Accordingly  we  liave  to  deal  with  a  psychic  effect,  which  secondarily  stimu- 
lates the  physiologic  secretory  activity. 

Weighty  objections,  however,  have  been  raised  against  these  views. 
We  see  loss  of  appetite  in  the  most  varied  stomach  diseases,  in  those  with 


•L.  Wolff,  Zeitschrift  filr  klintsche  Mediejn,  198»,  Bd,  16,  P.  222. 
M  Refer  to  Eichenberg,  Ertangen  Dissertation,  cited  in  Therap.  Monatahefte,  1890, 

p,  oa. 

"Pawlow,  Arbeit  der  Verdauungdrflsen.  Wiesbaden,   IfiHS,  P.   182   (translated  by 
W.  H.  Tliorapsoe,  London- Philadelphia,  1902,  P.  138}. 
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as  well  as  without  secretion  of  hytirochloric  acid,  and  we  obserre  further, 
an  extraordinarilj  well*preser\ed  appetite  where  tliere  caa  be  no  question 
of  a  stimulation  of  the  gastric  juice  (for  example,  apepsia  gastrica).  Why 
is  anorexia  present  in  some  cases  of  carcinoma  of  the  i^tomach  and  not  in 
otliers?  Why  can  the  appetite,  when  missing,  never  l>e  improved  in  car- 
cinoma of  the  stomuch  ?  Why  have  fever  patients  no  appetite,  and  acquire 
none  in  spite  of  all  bitter  tonics,  while  they  spontaneously  regain  the  same 
when  the  fever  ceases?  There,  even  Pawiow^s  attempt  at  explanation 
remains  at  fault. 

According  to  my  convictions,  the  assumption  of  an  appetite-increasing 
action  of  the  hitters,  I  will  venture  to  assert,  is  by  no  means  assured.  For 
just  in  guch  cases  where  we  would  need  them  the  most  (i.e,^  in  nearly  all 
pronounced  cases),  according  to  my  experience,  they  fail  almost  always. 
In  the  milder  cases,  for  instance  in  acute  gastritis,  a  sort  of  self -regulation 
enters  into  the  case,  which  then  apparently  coincides  with  the  use  of  the 
amara. 

On  the  whole,  therefore,  the  use  of  the  hitter  tonics  in  diseases  of  the 
stomach  is  very  uncertain  and  undeterminable.  They  may  act  at  one  time 
and  fail  at  anotlier.     In  such  cases  we  must  rely  merely  on  trial  teste. 


Stomachica  (or  Digestivefl). 

By  this  term  is  meant  substances  which^  siiriilarly  to  the  bitters,  influ- 
ence favourably  the  act  of  digestion  in  particular,  and  the  digestive  pro- 
cess in  general.  Of  the  substances  that  are  declared  to  possess  this  action 
there  are,  apart  from  the  artificial  digestive  ferments,  innumerable  exam- 
ples on  the  market,  only  a  few  of  which,  however,  will  bear  a  rigorous  inves- 
tigation as  to  their  alleged  action. 

Here  also  the  scientific  foundation  for  Ihese  remedies  is  weak. 

This  coincides  with  tlie  circumstance  that  opinions  aa  to  the  capabilities  of  a 
stomachic  are  etill  extraordinarily  dix'tded,  A  great  many  authors,  especially  of 
recent  year*.  asft<»rt  that  n  Htoinacliic,  beBidcs  increasing  the  appe^tite,  mtist  also  in- 
creaae  the  secretory  and  motor  functions  of  the  stomach.  Most  extreme  ia  Penzoldt," 
who  demands  of  a  genuine  stomachie  that  it  must  be  able  to  better  all  the  functions 
of  the  fltomach,  including  the  api^etite.  I  cannot  agree  to  tliis  conception.  It  might 
be  justified  if  diminished  appetite  were  always,  or  even  frequcntlyj  a  sequel  or  an 
expression  of  dirnint^hed  functional  aetiviticM  of  the  stomach.  Tliia  ia,  however,  by 
no  means  the  ease.  For  anorexia,  even  in  a  very  high  degree,  may  exiftt  in  normal 
or  pathologically  irritated  digestive  fnnetiona,  in  which  a  stimulation  of  the  latter 
through  stomachics  ia  not  sought  after  at  all,  and  in  practice  doea  not  lead  to  the 
goal*  In  other  cawft*  for  instance,  in  stenosis  of  the  pylorus  with  stagnation  of  the 
gastric  contents,  that  remedy  ia  to  l>e  regarded  as  a  stomachic  which  redacea  or  stops 


"Penzoldt,  Therap,  Monatshefte,  February,  1890, 
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the  abnormal  lermentRtive  conditions,  or  aids  the  transition  of  the  gastric  content* 
into  the  duodenum.  In  other  words,  there  are,  generaltti  expressed,  really  no  sto- 
machics in  the  above  neiise,  but  every  digestive  disturbance  requires  ita  own 
stomachic  cuiapted  to  the  cau^e  of  the  dinturbmwea.  In  some  conditions  a  stimulant 
may  be  indicatpd,  and  in  others,  vice  vcraa,  a  aedative,  and  in  still  other  oases  an 
antifermentative  drug  raiiy  Im  the  beat  stomachic.  Congruent  with  this  vi»w  of  the 
caae  ia  the  fact,  dincuHHed  further  below  in  connection  with  orexin,  that  certain 
stomachics  act  only  in  certain  cases. 

1.  Common  Salt. — We  possess  some  observatioDB  of  value  a8  concerns 
the  most  commonly  used  stomachic,  namely,  common  salt.  It  is  true  the 
results  of  these  do  uot  agree.  The  earHer  investigators  (Lehmann,  Fre- 
riehs  and  others)  ascribe  to  the  salt  a  favourable  role,  on  the  ground  of  ex- 
perimenta  on  artificial  digestive  processes,  while  Ad-  Schmidt,  Petit,  Wol- 
berg,  Pfeiffer,  Khkowicz,  and  Roberts  came  to  the  conchisiou  that  the  diges- 
tion of  albumen  is  impaired  by  a  sHght  amount  of  salt  (0.1  per  cent,  to  0.4 
per  cent,)  and  is  inhibited  by  a  larger  amount. 

Experiments  on  the  living  have  verified  these  facts,  and  explained 
them  in  part;  the  investigations  of  Eeichmann/*  especially,  showed  that 
after  the  ingestion  of  salt  acid-reacting  gastric  contents  cannot  be  obtained, 
but  only  a  neutral  or  even  an  alkaline  fluid.  Wolff  and  Schiile,'^  on  the 
ground  of  experiments  on  the  sick,  likewise  came  to  the  decision  that  salt 
in  large  amounts  decreases  the  acidity  of  gastric  juice  and  accordingly  the 
peptonising  properties,  and  under  certain  circumstances  may  entirely  in- 
hibit the  secretion  of  HCL  According  to  Schiile,  the  absorption  of  sugar  is 
said  also  to  be  disturbed. 

Contrary  to  this,  the  experimental  investigations  of  Cahn^*  and  Fors- 
ter'*  show  the  great  significance  of  this  salt  for  the  secretion  of  gastric 
juice.  They  found  that  in  abstinence  from  salt  the  stomach  also  ceaseB 
secreting  hydrochloric  acid,  and  instead  of  the  latter  no  other  acid  appears 
at  the  action  of  digestive  stimuli.  With  the  administration  of  chlorides  in 
excess  the  secretion  of  hydrochloric  acid  in  the  stomach  immediately  begins 
anew. 

My  own  experiences  are  concerned  with  the  natural  salines  (Kissingen 
Eafcoczy,  Wiesbaden  Kochbninncn^  and  Homburg  Elisabethlirunnen),  and 
in  not  too  advanced  cases  of  gastritis  after  a  three  or  four  weeks'  use  of 
these  mineral  waters  there  has  been  almost  without  an  exception  an  increase 
in  the  amount  of  HCL    Although  I  can  appreciate  the  contradictory  results 


»  Reichmann,  Archiv  fiir  exper.  Pathologie,  1888,  Bd.  24,  Heft  1  and  2. 

"Scheie,  UnterBUohung¥'n  tiber  die  Secretion  und  Motilitat  des  normalen  Magens, 

Habilitationschrift,  Berlin,  1895,  P.  42. 
'^Cahn,  Zeitsehrift  ftlr  physiol.  Chemie,  1886,  Bd.  10,  P.  522-535. 
"Forster,  Zeitschrift  fOr  Biologic,  1873,  Bd.  9. 
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of  the  authors  named,  I  cannot  escape  from  ,tbe  conviction  that  small  and 
fretjuently  used  doses  of  chlorides  slowly  bring  about  an  increase  of  the 
glandular  secretion.  1  have  bad  occasion  to  observe  the  same  effect  of 
Kissingen  water  drank  in  Kissingen  itself. 

In  fact,  the  experimental  investi^tions  of  Reichmiinn,  Wolff,  and  SchUle  can 
be  reconciled  with  those  obtained  by  experience.  Thus,  for  example,  Sehiile  (and  that 
contrary  to  Wolff)  found  that  small  doses  of  salt  (5  grammes)  would  not  affect  the 
aecretion  of  HCL  That  larger  doses  bring  about  a  destruction  of  the  HCl  secretion  is 
the  fliniple  aeqiuel  of  transudutiou,  which,  t^ileologically  <Hjnf*idered,  is  for  the  purpose 
of  diluting  the  irritant  to  overcome  irritating  action  ufjon  tho  gastric  mucous  mem- 
brane t  diluting  fttH^Tction)* 

2,  AlcohoL — As  is  well  known,  alcohol  plays  an  important  role  as  a 
stomachic,  and  it  is  likely  that  manifold  elixirs  and  tinctures  with  pomp- 
ous names  owe  tlieir  principal  action  to  alcobol.  Opinions  do  not  as  yet 
sufificiently  explain  the  mode  of  action  of  the  same.  Earlier  investigators 
(Gosse,  1760,  Frerichs,  18-16)  saw  in  alcobol  a  means  of  inciting  the  «e- 
cretion  of  the  gastric  Juice,  and  CL  Bemnrd  stated  that  small  amounts 
of  diluted  alcohol  stimulate  gecretion  throughout  the  entire  digestive 
tract.  On  the  other  hand,  however,  others  (Buchheim,  Brinton)  ascribed 
to  alcobol  a  less  favourable  influence  on  digestion. 

More  recent  experiments,  as  far  as  artificial  digestive  mixtures  are 
concerned^  show  that  almost  without  exception  there  is  a  perceptible  de- 
lay on  slight  additions  of  alcobol,  with  larger  doses  a  more  or  less  marked 
retardation,  and  with  large  doses  a  cessation  of  digestion..  (Buchner, 
Schellhaus,  Bikfalvi,  Ogata,  Klikowicz,  W.  Roberts,  and  others.) 

Less  uniform  are  the  results  in  himian  beings.  Bichet  found  that 
alcohol  increased  the  acidity  of  the  gastric  juice;  Kretschy,  that  even  in 
small  quantities  it  decreased  it.  Buebner's  experiments  on  the  living 
showed  likewise  that  beer  and  wine  in  moderate  quantities  seemed  to 
retard  digestion. 

For  exhaustive  experiments  undertaken  on  the  action  of  alcohol  with 
as  mueh  care  as  criticism,  we  have  to  thank  Gluzinski^'  and  L,  Wolff,** 
The  former,  on  the  ground  of  his  observations,  came  to  the  conclusion 
that  we  can  distinguish  two  phases  of  the  digestion  with  alcobol.  During 
the  first,  digestion  of  albumen  with  normal  or  even  increased  secretion 
of  HCl  is  impaired.  After  the  disappearance  of  alcohol  (second  phase) 
the  secretion  of  HCl  rises  to  twice  or  thrice  the  amount  found  otherwise, 
and  this  increase  is  proportional  to  the  amount  of  alcohol  The  mechan- 
ical function  of  the  stomach  is  restricted  only  to  a  moderate  degree.     After 


"GhuinHkJ,  D«>utsches  Arobiv  ftir  klin.  Mcdicin,  1886,  Bd.  39.  P.  405-430. 
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the  end  of  digestion  the  secretion  of  gastric  juice  continues  longer  than  in 
the  absence  of  alcohol. 

In  consideration  of  the  inlluence  of  aleohol  on  the  stomiieh  in  patho- 
logic cases,  we  must  distinguish  between  slight  and  increased  acidity.  In 
the  latter  case  a  distinctly  pronounced  second  phase  is  said  to  be  absent; 
in  other  words,  there  is  either  a  minimal  difference  in  the  acidity,  or  none 
at  all.  When  the  acidity  is  diminished,  alcohol  no  longer  is  capable  of 
inciting  the  secretion,  and  therefore  there  is  no  alteration  of  the  produc- 
tion of  acid. 

Wolff's  experiments  culminate  in  the  result  that  alcohol  (that  is, 
cognac  in  gmall  doses)  has  a  slightly  stimulating  influence  on  the  acidity 
(that  is,  secretion  of  HCl)  in  a  human  stomach,  but  that  larger  doses  may 
reduce  the  acidity  and  perhaps  also  the  formation  of  peptones.  From 
these  experiments  the  physiologic  explanation  of  the  long-known  fact  may 
be  gis'en,  that  after  the  repeated  action  of  the  said  article  of  refreshment 
(genussnnttel)  the  stimulus  of  the  customary  food  is  not  answered  with 
the  previous  energy  on  the  part  of  the  stomach. 

KJemperer,^**  on  the  basis  of  his  investigations,  comes  to  the  con- 
clusion that  alcohol  does  not  materially  increase  the  secretion,  hut  that 
it  distinctly  stimulates  the  motor  activity. 

On  the  other  hand,  WoHThardt,"*^  on  administration  of  abmiuie  alcohol 
(15  to  30  grammes)  at  one  time  or  in  small  single  doses,  finds  a  retarda- 
tion of  the  propulsion  of  ehynie,  amounting  to  30  to  40  minutes  lunger 
than  normally.  On  the  other  hand,  experiments  with  small  amounts  of 
cognac  (30  to  40  grammes  50  per  cent,  cognac)  taken  at  one  time  or  in 
small  doses  show  an  acceleration  of  digestion  amounting  to  30  to  35 
minutes.  Red  and  white  wines  exert  an  accfleraiing  iufluence  upon  the 
digestion  whether  they  are  taken  during  or  before  a  meal. 

These  investigations,  although  they  may  exhibit  many  deficieneies  in 
their  methods,  show  at  least  that  alcohol  in  moderate  (iitantities  ha^  no 
direct  deleterious  influence  ott  the  digestion-  in  the  stomach.  To  be  sure, 
it  would  not  matter  much  whether  an  increase  or  decrease  of  secretion 
could  be  proven,  for  there  would  be  present  a  better  duodenal  digestion, 
which  would  fully  compensate  for  the  deficit  in  peptones  formed. 

Incidentally,  we  consider  as  significant  also  the  effect  of  an  anti- 
!!}Tnotic  action  of  alcohol,  especially  on  intestinal  digestion,  a  factor  which 
hitherto  is  thought  of  only  too  infrequently.* 

•The  error  in  the  experiments  thus  far  rnrriMl  out  hflfl  been  that  all  remedies 
ase  regarded:  only  as  to  their  effects  on  the  stomach.  We  miiBt  not  forget  that  the 
favourable  or  unfavourable  effects  of  a  remedy  may  manifest  themselvea  below  the 
stomach,  and  eertaiirly  do  actually  aawrt  themselves, 

"Klemperer»  Zeitschrift  ffir  klin.  Medicin,  TSd.  17,  Supplementheft. 
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3.  Creosote. — Creaeote,  which  has  been  bequt^athed  to  us  from  the 
olden  times  as  an  anti-fcrmentative,  is  also  recommended  as  a  stomachic. 
G.  KlempereF^  especially  ascribed  its  beneficial  effects  in  phthisis  to  the 
favourable  influence  on  the  gaiiitro-enteric  tract.  Of  late  years,  this 
author--  has  expanded  this  idea,  and  has  tried  to  show  that  the  material 
effect  of  creasote  is  to  be  found  in  its  stimulating  effect  on  the  peristalsis ; 
he  could  also  observe  a  stimulating  effect  upon  the  secretion,  although  thi?* 
was  less  apparent.  Iilemperer  used  the  well-known  Bouchard-Ftantzel 
mixture  (creasote,  13.5;  tinct.  gentian.  20.0;  vin  xerens.  800JI;  alcohol, 
200.0). 

4.  Orexin  {FhenyldxhydrocliinazoUn) . — ^Penzoldt-^  recommended  thia 
remedy,  a  chinolin  derivative,  as  a  ^'genuine  Rtomachic.**  According  to 
his  views  expressed  aliove,  Penzoldt  saw  especially  favourable  results  in 
phthisics  and  anaemies,  in  those  of  poor  nutrition,  and  in  after-treatment 
of  convalescents  from  grave  operations  who  are  afflicted  with  poor 
appetite. 

In  patients  suffering  from  true  gastric  affection,  Penzoldt  tested  the 
said  remedy  in  only  a  few  cases,  on  act*ount  of  its  irritating  action  upon 
the  mucous  membrane.  Since  Penzoldt's  recommendations  there  has 
been  w^ritten  a  whole  literature  concerning  this  remedy,  the  discussion 
of  which  would  lead  too  far. 

Viewrt  ns  to  the  value  of  the  agpnt  are  divided:  The  favourable  results  pre- 
ilomimitej  however,  dtMi-idedly,  according  to  Penzoldt,  in  about  half  the  cases  of 
anorexia.  But  results  aro  obscured  on  tho  jjositive  as  well  as  negative  sidej  as  to 
the  former,  it  ia  not  entirely  iiuposaible  to  exclude  augge^tion;  aa  to  the  latter, 
through  thcj  freciiiently  wrong  iiulicationa.  But  quite  apart  from  this,  there  occur, 
besides  the  astoniahing  efTecta,  unexplainable  failures. 


According  to  Penzoldt  and  Kronfeld,^*  orexin  causes  an  increase  in 
the  secretion  of  HCh  It  is  quite  likely  that  there  is  also  an  increase  in 
the  motor  function.  The  proper  domain  of  tlie  action  of  orexin  lies  in  the 
milder  forms  of  dysjiepsia  (atony  of  the  storaaeh,  beginning  gastritis)  ; 
in  ulcer  and  hyperchlorhydria  it  is  rather  contra-indicated.  The  remedy 
has  also  been  frequently  used  with  success  in  vomiting  during  pregnancy 
and  in  anjemia  and  chlorosis.  The  author  has  given  up  the  orexinum 
hydrochloricum,  formerly  recommended  by  Penzoldt,  on  account  of  the 


»G.  Klemperer,  Berliner  klin.  Wodiensrhrift,  ISSO,  No.  11, 
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irritative  symptoms  it  occasionally  was  responsible  for,  and  it  has  been 
replaced  by  the  orexin  base  and  more  recently  by  the  orcxin  tannate."" 

The  medicine  is  lakcti  a&>  a  iine  powder  in  wafers  Lcapriulet^J,  or  put 
directly  on  the  tongue  and  swallowed  with  a  mouthful  of  water,  and  then 
abundant  water,  about  V*  litre,  is  taken  afterwards.  The  best  time  for 
adniiiiitjtratioii  is  about  10  o\l«ick  in  the  forenoon.  The  average  doge  for 
adults  is  O.S  gramme,  which  may  be  increased  to  0.5  gramme  if  the  smaller 
dose  does  not  have  the  desired  effect.  If  the  expected  result  occurs  after 
a  single  administration  or  wlKai  it  has  been  given  several  times,  we  should 
dispense  with  it  and  see  whether  the  result  is  lasting.  If  after  five  to 
ten  days'  empkiyment  no  effect  is  seen,  we  should,  after  an  interval  of  a 
week,  repeat  the  trial. 


Appendix. 

The  Significsnce  And  Principka  of  the  Surgical  Treatment  of  the  Diseases 

of  the  Stomach. 

The  surgical  treatment  of  patients  sullering  from  diseases  of  the 
stomach  is  no  longer  an  exchisive  domain  of  surgery,  as  in  the  days  when 
Billroth  and  Pean  first  reported  the  celebrated  results  of  their  operations, 

Gastro-enteric  surgery  has  risen  scientifically  and  praetieally  to  its 
position  SIS  an  iriii>ortiint  branch  of  the  medical  art  from  the  framework 
of  merely  operative  feats  of  strength,  which  were  only  to  show  what  the 
operative  technic|ue  could  venture  to  do  under  the  protection  of  asepsis, 
and  antisepsis;  and  as  internal  medicine  borrows  from  bacteriolog}^  all 
that  which  appears  to  assist  in  the  diagnostics,  it  must  also  pay  attention  to- 
the  changes  of  and  progress  in  abdominal  surgery,  as  far  as  the  treatment 
and  cure  of  gastro-i^nteric  diseases  are  tliereby  actually  advanced. 

Whether  the  latter  is  the  case,  the  views  concerning  it  are  as  yet  dis- 
cordant. The  adversaries  of  nperative  surgery  point  to  the  general  statis- 
tics, which  still  show^  a  great  rate  of  mortality.  Kowhere,  however,  are 
statistics  of  less  value  than  in  abdominal  surgery.  What  is  not  here  in- 
cluded in  the  count?  Correct  and  incorrect  indications,  bad  and  good 
technique,  lack  of  asepsis  and  irreproachable  asepsis,  suitable  and  unsuit- 
able after-treatment,  results  from  the  early  and  the  present  period  of  ab- 
dominal surgery. 

It  is  plain  that  from  such  a  kaleidoscopic  collection  the  physician  can 
form  no  correct  judgment.  This  is  only  possible  when  the  statistics  of  in- 
dividual eminent  abdominal  surgeons  are  given.     If  we  follow  these,  we 

*Pensjoldt*  Penzoldt-Stintzing'a  Handbiich  der  Thcrupie,   1903,  3  Auflttge,  Bd.  4, 
P.  2«4. 
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find  that  there  is  no  doubt  that  the  results  in  the  course  of  recent  years 
have  become  coiis?iderab!y  ninrc  favourable.  Very  chiiracteristic  in  this 
respect  are  the  results  of  two  of  our  most  prominent  abdominal  surgeons, 
CzeiTiy  and  v.  Mikuliez.  The  res^uits  in  benign  atfections  of  the  stomach 
in  the  Heidelberg  clinics  show  in  115  operationa  11  cases  of  death^9.5 
per  cent.  The  period  1882-1895  shows  in  32  operations  a  mortality  of 
22  per  cent.;  the  period  1895-llJOU,  in  83  operations,  a  mortality  of  only 
4.S  per  cent.  Peritonitis  was  twice  the  cause  of  death.  jx)8t-operative 
hieniorrhage,  twice,  pneumonia,  six  times,  eachexia  and  chronic  miliary 
tuberculosis  once.  At  v.  Mikulicz's  clinic  during  the  period  1890-1897,  in 
operations  for  30  benign  gastric  affections  4  pei*sons  died  (13.3  per  t-ent.). 
During  the  years  189T-18!H)  there  were  4U  otlier  o]UTations  for  benign  stom- 
ach atfections,  whereby  tliey  had  to  deal  28  times  with  open  ulcer  with  or 
withoutstenosii?,six  times  with  a  ciiatrieial  stenosis,  four  times  with  obi^eure 
cases,  and  twire  with  neuruses.  Three  eases  died^ — 7.5  per  cent,  mortality. 
Naturally  much  more  unfavourable  are  the  resuJts  in  malignant  dis- 
eases of  the  stomach.  But  also  in  these,  as  comparative  statistics  show, 
there  has  been  in  recent  years  considerable  lowering  of  the  rate  of  mor- 
tality. For  instance,  the  mortality  in  gastro-enterostomy,  according  to 
Chlumsky,  in  the  years  1881-1885  was  still  75  per  cent.;  188G-1890,  still 
48.4  per  cent.;  1890-1896,  36.(11  per  cent;  and  v.  Mikulicz's^^"  latest  re- 
sults show  a  mortality  of  only  28  per  cent.  What  is  true  of  gastro-enter- 
ostomy is  also  true  of  resection.  In  the  latter  cases  the  loss  has  fallen 
fnuu  an  orijjjinal  80  per  cent,  to  25  per  cent.  (v.  MikulicxJ.  Here  we 
must  not  overlook  the  fact  that  in  the  cases  of  gastro-enterostomy  we 
have  to  deal  with  the  patients  in  an  advanced  condition  of  marasmus, 
while  for  resection  only  cases  still  in  good  condition  are  selected.  x\s 
V.  Mikulicz  has  convincingly  pointed  out,  these  results  speak  much  in 
favour  of  resection,  as,  according  to  this  author,  17  per  cent,  of  the  cases 
were  radically  cured.  A  better  result  could  not  he  reached  in  cancer  of 
other  organs  (uterus,  rectum,  tongue,  etc.).  All  this,  however,  means 
only  mere  figures,  which  include  the  purely  e.xternal  result  as  to  life  or 
death,  but  not  as  to  the  definite  curative  results.  In  this  respect  the 
results  in  benign  as  well  as  in  malignant  diseases  still  leave  much  to  be 
desired,  although  here  also  the  progress  of  surgical  technique  is  unmistak- 
able. The  advantages  and  the  drawbacks  of  the  operations  on  the  stom- 
ach make  it  iueumbent  on  the  physician  to  take  an  interest  in  the  present 
development  and  building  up  of  abdominal  surgery.  It  is  the  duty  of  the 
internist  to  bring  to  the  surgeon  of  his  selection  the  cases  suitable  for 
operation  ;  he  has  to  determine  the  indicaiion  for  fJie  operation.    This,  how- 


♦"v.  Mikulicz  and  Kausch^  Handbuch  der  practischen  Chimgie,  Separat  abdruck. 
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ever,  he  is  enabled  to  do  only  wlien  the  diagnosis  is  made  as  accurate  and 
sure  as  possibk.  If  the  general  pmetitioner  is  capable  of  doing  it — ^and 
there  are  numerous  physicians  who,  without  being  specialists,  possess 
i?ufficient  certainty  of  diagnosis  and  discrimination  of  the  indications  in 
even  difficult  easctv — without  further  circumstances  the  rapport  with  the 
*surf^eon  may  begin ;  if  he  is  not  capable,  a  previous  consultation  with  an 
experienced  specialist  in  gastro-enteric  diseases  (there  is  now  no  lack  of 
them  in  the  larger  cities)  is  very  desirable,  as  Penzoldt  also  advises.  For 
it  is  always  a  sort  of  **macula  icvis*'  for  the  physician  if  he  prepares  the 
patient  for  the  necessity  of  an  operation  or  even  hints  at  it,  when  the 
surireon.  after  a  thorough  examination,  declares  the  same  as  non-indicated 
or  not  longer  indicated. 

Only  in  rare  cases  the  internist  will  recommend  an  operation  if  the 
condition  is  not  clear.  The  hope  of  clearing  up  the  situation  by  an  ex- 
ploratory laparotomy  cannot  always  be  fullilled.  Usually  the  abdominal 
incision  extends  only  to  such  a  small  area  that  even  during  the  laparotomy 
difficulties  are  encountered.  Moreover,  too  long-continued  searching  for 
the  diagnosis,  tlie  palpation  of  the  various  abdominal  portions,  is  not 
without  danger  for  the  patient;  at  least  the  narcosis  is  continued  longer 
than  necessary,  whereby  the  total. duration  and  the  consequent  chances 
of  the  operation  are  inftuunced.  Nevertheless  it  must  be  admitted  that 
cases  of  this  kind  may  also  occasionally  occur;  but  as  a  whole  they  ought 
to  he  limited  as  much  as  possible. 

Quite  different  is  the  matter  as  to  exploratory  laparotomy  for  the 
sake  of  determining  the  method  of  a  procedure  to  be  carried  out.  In  this 
regard,  ever)'  operation  is  at  the  start  an  exploratory  laparotomy,  because, 
in  spite  of  our  diagnostic  progress,  many  conditions  ma)-  show  themselves 
only  at  the  **ai2topsy  in  vivo,"  which  again  may  have  a  deciding  influence 
upon  the  method  of  operation. 

If  now  we  turn  to  the  individual  gastric  affoctions  in  which  an  opera- 
tion may,  under  certain  circnmstances,  be  in  question,  we  can  here  only 
deal  \\ilh  tlie  discussion  of  some  general  points  of  view;  the  details  are 
discussed  in  the  second  part  of  this  work. 

The  territory  in  which  abdominal  surgery  enjoys  its  greatest  triumph 
is  the  removal  of  benign  pyloric  stenoses,  whatever  may  be  their  cause. 
In  order  to  gain  a  firm  foundation  for  the  indication  of  surgical  treat- 
ment of  such  cases,  we  must  ask  the  question:  what  does  the  medical 
treatment  in  such  ca^^es  offer?  And  here  experience  teaches  us  that  the 
surgical  treatment  of  non-malignant  pyloric  stenosis  is  indicated  only  in 
some  of  the  cases.  Not  a  small  number  are  pemianenihf  cured  through 
appropriate  diet,  gastric  lavage,  nnd  probably  also  through  a  compensatory 
muscular  hypertrophy  gradually  developing  under  a  suitable  method  of 
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life.  As,  however,  tfie  first-mentioned  factors  are  frequently  neglected, 
or  caujKJt  be  carried  out  for  a  great  variety  of  reasons  (social  positii^n, 
etc.)>  a  necessity  for  an  operation  appears  even  in  such  cases  in  which,  a 
possibility  of  successful  internal  treatment  existB.  Finally^  there  are  pa- 
tients who  will  rather  run  the  risk  of  an  operation  tlian  to  be  restricted 
for  many  years  to  a  monotonous  diet,  depriving  them  from  many  enjoy-* 
nients  of  life. 

By  no  means,  however,  as  many  a  surgeon  at  tlie  present  time  claims^ 
all  benign  pyloric  stenoses  must  be  brought  before  the  surgical  fonim. 
At  the  present  state  of  our  knowledge  we  cannot  from  the  start  say  of 
any  case  whether  throuph  appropriate  behaviour— in  the  broinlest  sense  of 
the  word — and  rational  treatment  it  may  not  improve  to  such  an  extent 
that  the  operation  may  be  omitted  for  the  time  being,  or  at  least  may  be 
postfjoned.  The  exhaustion  of  all  possible  palliative  measnrcs  is,  therefore, 
for  benign  gastric  affection  the  most  important  pre-condition  for  the  indi- 
eation  of  a  surgical  operation.  It  is,  of  course,  presupposed  that  we  must 
not  go  too  far  in  this  respect  and  allow  the  patient  to  come  to  the  highest 
degree  of  inanition.  [The  success  of  some  surgeons,  especially  also  in 
America,  makes  it  sometimes  very  difficult  for  the  physician  to  withstand 
the  pressure  for  operatinns ;  I  personally  am  convinced  that  many  cases 
of  grave  appearance  may  be  cured — by  ''cured'*  I  mean  an  excellent  con- 
dition of  the  patient,  and  that  continuing  not  only  for  months,  but  for 
years.  William  L.  Kodman,  Jolm  B.  Dcavcr,  and  with  them  many  other 
surgeons,  express  tliemselvcs  that  in  the  end  the  pulient.  soH?nllod  cured,  will 
yet  have  to  come  to  the  operating  table;  only  time  will  tell;  this  is  sure, 
that  no  surgeon  will  claim  that  an  operation  could  have  been  accompanied 
by  greater  success  than  inlernal  treatment  had  been  in  curing  patients  who 
have  gained  considerable  weight  and  have  remained  well  for  many  years, 
and  are  still  in  perfect  health  after  six  to  eight  and  more  years  since  their 
last  treatment  by  the  physician.] 

As  to  the  kind  of  operative  method,  we  have  to  deal  principally  with 
two  operations,  namely,  tlie  institution  of  a  gastro-jcjuiial  fistula  (srastro- 
enterostomy)  or  the  establishment  of  the  natural  passage  through  the 
pylorus  (so-called  pyloroplasty,  after  Heinecke-Mikulicz).  The  forced 
digital  divulsion  of  the  pylorus  after  Loreta  is  to  be  regarded  nowadays 
as  out  of  order,  on  account  of  its  uncertainty.  Which  of  the  above-men- 
tioned methods  is  to  he  preferred  in  the  individual  case  is,  of  course,  a 
matter  to  be  decided  by  the  surgeon,  an  individual  preference  for  the  one 
or  other  method  and  the  results  obtained  by  it  probably  assisting  in  mak- 
ing the  decision.  Still,  this  much  can  be  said,  thnt  gastro-enterostomy 
is  the  general  procedure  which  can  lie  carried  out  in  all  or  almost  all  cases, 
whereas  the  pyloroplasty  presupposes  a  fair  mobility  of  the  pylorus  and  a 
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gastric  mnsciiiatiire  still  capable  of  its  function,  factors  which  are  present 
only  in  a  part  of  the  cases.  It  is  ditticult  to  deeiile  which  of  the  methods 
is  easier  performed  or  requires  a  shorter  time  for  operation;  according 
to  my  observations,  both  methods,  a  good  operative  technique  presumed,  are 
about  equal.  In  far  the  most  frequent  cuscs  of  benign  pyloric  stenoses 
under  m^'^  observation  gastro-enterostomy  was  performed. 

Besides  the  cicatricial  pyloric  stenoses,  it  is  cancer  of  the  stomach 
which  most  frequently  requires  pur^ical  iutervention.  Tlie  increasing  ex- 
periences of  the  physicians  and  surgeons  have  likewise  materially  eluci- 
dated the  points  in  question  in  these  cases.  The  hope  of  removing  the 
carcinoma  by  a  radical  operation  appears  at  the  present  time,  in  the  ma- 
jority of  cases,  not  to  be  fulfilled.  This  depends  on  the  following  cir^ 
eumstanccs:  first,  it  is  very  deplorable  that  numerous  patients  seek  for 
medical  assistance  only  at  an  advanced  stage  of  the  disease;  then,  the 
diagnosis  is  made  by  physicians  later  than  could  be  possible  if  all  the 
factors  were  to  be  considered.  They  wait  too  long  for  the  classic  symp- 
toms of  cancer  of  the  stomach,  and  much  time  has  thus  been  lost. 
Finally,  the  disagreement  of  the  physicians  as  to  the  usefulness  of  opera- 
tion in  carcinoma  is  perplexing  to  the  patient  and  his  friends,  and  pro- 
vokes vacillation. 


Aceoniing  to  my  opininn.  and  even  at  the  present  state  of  our  science,  the 
diagnosis  *'c'iiincer  of  the  fitomaeh**  enn  be  made  in  a  great  mimber  of  ca»c'»,  if  not 
with  certainty,  at  least  with  a  liigh  degree  of  probability,  at  a  much  earlier  stage 
than  is  Uf^iially  done.  Certainly,  the  demon st ration  of  e.  tumour  iii  no  longer  any 
pre-condition  for  a  dkignosia.  The  total  ensemble,  particularly  and  above  all  the 
age,  the  most  minute  anti  detailed  anamnesis,  and  the  exaiuination  of  the  gaatric 
contents  are  somettmes  much  more  decieive.  The  surgical  treatment  atao  will  be 
benefited  by  such  a  proceeding. 

Unfortunately,  in  the  greatest  majority  of  cases  of  cancer  of  the  stom- 
ach, we  wiil  have  to  content  ourselves  with  the  removal  of  the  mechanical 
obstacles  through  gastro-enteroatomy.  Although  the  rit^ks  of  the  opera- 
tion, to  be  sure,  are  greater  than  in  benign  processes,  and  that  because  we 
have  to  deal  with  underfed  individuals,  impoverished  in  blood,  and  some- 
times already  in  a  condition  of  advanced  marasmus,  the  results,  as  already 
mentioned,  become  more  satisfiietory  under  skilful  selection  of  the  cases 
and  improving  technique  of  operation.  The  average  duration  of  life  after 
succegsful  gastro-enterostomy  amounts  to  about  seven  months.  If  this 
period  were  entirely  free  of  troubles,  every  case  of  carcinoma  of  the  stom- 
ach with  mechanical  insiufficicncy,  vomiting  and  increasing  debility,  etc., 
ought  to  he  subjected  to  gastxo-enterostomy;  but  unfortunately  only  a 
number,  thongh  it  may  be  connideraWe,  of  paiientvS  have  real  benefits, 
lasting  to  the  end.     We  should,  therefore,  have  the  wisdom  to  transfer  to 
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the  surgeon  only  such  cases  as  possess  a  certain  fund  of  strength  and  ex- 
hibit prouoimced  symptoms  of  gastric  iusiirticieney  which  can  be  removed 
either  not  at  all  or  but  immaterially  through  palliative  treatment. 

Other  operative  methods  of  the  carcinoma,  such  as  curretting,  etc., 
have  not  been  adopted  by  the  surgeons  in  the  treatment  of  cancer  of  the 
stomach. 

We  must  mention  the  institution  of  a  gastric  fistula  in  cardiac  cancer 
(gastrostomy).  This  is  to  be  considered  mot;tly  only  when  liquid  nourish- 
ment cannot  enter  the  stomach  or  only  partially  ^o.  The  chances  would 
he  more  favourable  at  an  earlier  stage,  when  pulpy  subetances  meet  with 
difficulties  on  their  passage  into  the  stomacli.  In  s]>ite  of  the  technique 
likewise  highly  developed  in  this  direction,  the  benefit  of  gastrostomy 
quoad  vitam  m  not  very  great:  the  life  m  prolonged  for  about  three  to 
five  months  only  in  rare  cases.  At  the  same  time  we  must  consider  that 
the  patients  are  at  least  not  subjected  to  the  cruel  fate  of  starving  to 
death. 

An  indication  belonging  only  to  recent  times  is  formed  by  the  surgical 
treatment  of  gastric  ulcers.  Eminent  clinicians,  such  as  v.  Leube,"^ 
V.  Mikulicz/'*  Kiirte/***  Kronlein/*  [Rodman,  Mayo,  Keen  and  Tinker],  and 
others,  the  one  from  the  medical  standpoint,  the  others  from  the  surgical 
standpoint^  have  reported  their  abundant  observations  on  tliis  subject. 

These  lead  to  the  following  results,  which  in  principle  are  unifonn. 

The  indication  for  the  operation  is  plain  and  undisputed  when  per- 
forative peritonitis  develops,  provided  that  the  perforation  occurs  when 
the  stomach  is  full,  and  the  time  after  perforation  does  not  materially 
surpass  ten  or  twelve  hours.  The  chief  indication  for  non-acute  cases  i» 
presented  further  by  the  cicatrised  stenosis  of  the  pylorus,  whether  re- 
maining after  the  cure  of  an  ulcer  or  complicated  with  a  non-cured  cancer. 
Another  indication  is  given  in  incessant,  repeatedly-recurring  haemor- 
rhagea,  which  cannot  be  controlled  by  palliative  treatment,  as  well  as  in 
perigastritis,  adhesive  exudations  around  the  stomach,  and  subphrenic  ab- 
scesses. A  relative  indication  for  the  operation  is  also  present  when  an 
ulcer^  in  spite  of  repeated  and  rationally  carried  out  **cures,*'  reduces  the 
bodily  strength  of  the  patient  in  a  threatening  manner  by  provoking  al- 
ways and  anew  pains  and  vomiting. 

An  indication  for  operative  intervention  (gastrolysis)  is  also  given  in 


^  V,  Loube,  Mittlieilungcn  ana  den  Grcnzgt'bietcn  dcr  Medicin  und  Cliirurgie,  1897, 

Bd.  2,  Heft  1  and  2. 
s*  V.  Mikulicz,  t'Mrf, 
**K5rte,  tk'utaclie  mediciniBcbe  Wochenachrift,  IflO],  No.  12;  see  also  Kr>rtc'  and 

Berzield,  Arvh'w  fOr  klin.  Oiirurpie,  Bd.  0.1.  S.  1. 
••^Kronlein,  Mittheil.  a.  d.  (Jrtmxgebietcn  der  Medicin  u.  Chirurgie,  1899,  B4.  4. 
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adhesions  of  the  stomach  with  other  organs.  Unfortunately  the  diagnosis 
of  such  partial  adhesive  exudates  is  rather  difficult,  and  although  some 
symptoms?  (jiarticularly  pain  on  retraction  of  the  left  costal  arch)  have 
heen  mentioned,  especially  hy  Landerer,  they  are  not  sufficient  for  a  posi- 
tive diagnosis.  On  the  other  hand,  the  extent  and  the  duration  of  the 
compiainta  may  require  an  intervention,  and  indeed  in  several  of  my  ob- 
servations the  patients  themselves  demanded  it.  When  the  arsenal  of  our 
dietetic  and  medicinal  treatment  haB  been  exhausted,  and  the  patients 
through  their  suffering  have  to  withdraw  from  their  occupation  and  lose 
weight,  I  regard  an  exploratory  laparotomy  as  justified,  even  at  the  risk 
that  its  result  will  be  negative. 

Finally,  we  have  to  make  mention  of  an  operation,  the  justification 
of  which  has  still  to  be  proved ;  namely,  jejunosiomt/,  introduced  by  MaydF^ 
into  surgery*.  The  operation  in  question  may  be  performed  in  carcinoma 
(instead  of  gastro-enterostomy,  Maycll),  then  a^  temporary  operation  in 
severe  corrosion  of  tlie  apsophagus  and  stomach,  in  gastric  hemorrhage 
not  to  1>e  controlled  in  any  other  manner,  very  rarely  in  cicatrised  pyloric 
stenosis  when  the  remaining  gastric  wall  dtx;s  not  permit  gastro-enter- 
ostomy  or  pyloroplasty,  and  finally,  in  grave  cases  of  gastric  ulcer  which 
can  be  cured  only  by  total  elimination  of  the  stomach-  (v.  Mikulicz  and 
Kausch.^*)  As  a  whole,  the  indication  is  accordingly,  apart  from  the  car- 
cinoma, in  which  the  majority  of  surgeons  reject  it,  a  very  limited  one* 

[Still  another  operation  (gastropexy)  ought  to  he  mentioned,  which 
of  late  years  has  been  perfornied  by  various  surgeons  (Duret,  Davis, 
Beyea,  Bier,  Rovsing,  Hartmann,  Coffey,  Edward  Martin,  Charles  Mayo) 
to  relieve  the  condition  of  gastroptosis,  According  to  Beyea's  report, 
the  surgical  treatment  for  gastroptosis  is  indicated  in  suitable  cases,  and 
the  indication  becomes  a  necessity  for  many  patients  who  are  compelled  to 
work  for  their  necessities  of  life.] 

The  foregoing  short  review  shows  the  manifold  progresses  which 
modern  abdominal  surgery  offers.  Internal  medicine  acknowledges  the 
same  gratefully  by  transferring  suitable  cases  in  increasing  number  to 
their  treatment;  but  it  has  also  its  duty  to  protect  its  possession  against 
excessive  claims.  It  will  be  best  able  to  do  so  by  improving  and  perfect- 
ing its  own  diagnostic  and  therapeutic  armamentary.  For  the  highest  task 
of  thempeuUrs  dot^^  not  cotisist  in  invetUint/  new  operations^  but  in  mak- 
ing them  dispenmble. 


«^Maydl,  Wiener  medic? inische  Wochenaehrift,  1892,  No,  18-20;  MitthcDungen  auii 
den  Grenzgebietpn  drr  Mpdicin  and  Chirurgie,  1808,  Bd,  3,  S.  532. 

"v.  Mikulicz  and  Kauscli,  Handbitdi  der  praktiftohon  Chirargte;  Herauagegebeti 
von  E.  V.  Bergraann,  P.  v.  Bruna,  J.  v.  Mikulicz,  2  Auflage,  Separatabdriick, 
S.  43. 
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Acute  and  Chronic  Gastritis. 

(Acute  rtnd  Chronic  Catarrli  of  the  Stomach.) 

I.    Gastritis  Acuta,  Acnte  Gastric  Catarrk 

(Catarrhua  Ventriculi  Acutua,  Acute  Oaatriciam. ) 

By  acute  gastritis  we  mean  a  suddenly  occurring  inflammation  of  the 
gastric  niucoea,  with  iatTcased  production  of  mucus,  whereby  the  glandular 
parenchyma  may  be  atfected  to  a  greater  or  Jesser  extent. 

Four  varieties  of  acute  gastritia  may  he  distinguished:  (a)  simple 
gastritis;  (b)  infectious  gastritis;  (r)  phlegmonous  gastritis;  (d)  toxic 
gastritis. 

(a)   Simple  Qastritis. 

We  may  designate  as  eimple  gastritis  that  inflammation  which  is  set 
up  hy  a  single  ingestion  of  food  of  excessive  quantity  or  of  unsuitable 
quality — in  other  words,  chiefly  by  errors  of  diet.  To  thase  belong  also 
the  ingestion  of  exceedingly  cold  or  hot  beverages;  usually  excessive  quan- 
tity coincides  with  unsuitable  quality.  Though  exposure  to  cold  has  often 
been  stated  as  an  jetiological  factor  of  acute  gastritis,  other  causes  which 
were  not  readily  discernible  may  have  frequently  been  the  real  factor. 

The  chief  subjective  symptoms  are  anorexia,  disgust  for  ingestion  of 
the  usual  diet,  and  not  seldom  a  perverse  craving  for  piquant,  acid,  or 
salty  foods;  nausea,  painful  contraction  of  tlie  a\>^ophageal  u^usek-s,  in- 
creased salivation,  and  finally,  vomiting;  after  this,  great  prostration, 
headache,  apathy,  thirst.  These  symptoms  may  be  accompanied  by  an- 
noying fulness  and  distension  in  the  epigastrium,  ilatulenee,  even  pain,  nf 
either  hu ruing,  horing  or  of  spasmodic  and  colicky  character,  which  de- 
creases or  entirely  disappears  soon  after  repeated  eructaticm,  especially 
after  vomiting  or  abundant  defceciition. 

Of  importance  is  the  condition  of  the  tongue,  which  is  covered  with 
a  sordid-gray  and  slimy  fur:  fcetor  ex  ore  is  often  present.  The  vomited 
material  contains  more  or  less  large  quantities  of  food,  imbedded  in  mucus 
and  of  an  intensely  sour  smell,  either  entirely  unaltered  or  badly  digested. 

Vomiting  may  he  repeated.  The  second  time  it  occurs  with  much 
more  difficulty;  less  food  remnants  are  present,  and  the  vomit  consists 
of  clear  viscid  mucus,  mixed  occasionally  with  blood;  if  the  vomiting  con- 
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tinues,  the  vomit  is  mixed  with  bile,  readily  recognised  by  the  patient 
tbrough  its  bitter  taste*       This  usually  means  the  acme  of  the  emesis. 

The  vomited  material,  or  the  contentfi  removed  through  the  tube, 
may  show  an  abundance  of  organic  acids,  or  may  be  nentral  or  alkaline, 
as  the  acid  may  be  netil rallied  by  the  addition  of  large  quaDtities  of  mucus 
or  saliva.  Even  if  the  reaction  is  still  acid,  there  is  no  free  hydrochloric 
acid  present,  whOe,  on  the  other  hand,  there  may  be  an  abundance  of  lac- 
tie,  butyric,  acetic,  and  other  fatty  acids.  The  reaction  is  usually  neutral 
or  alkaline,  if  the  vomit  does  not  contain  any  food. 

Whether,  however,  the  general  view  of  the  sw*iTPtorv  iiiAuHlcieufv  in  acute  gas- 
tritis ia  correct,  doen  not  appenr  to  me  by  any  mt»ans  tin  \^T^^\vn.  In  tlie  t'ourae  of 
many  years  I  repeatedly  examined  tlio  gastric  juiee  of  patients  siifTeriiig  from  acute 
and  aiib  acute  gaHtritia.  and  frequently  found  normal  or  c^uperuornuil  auiount  of  free 
hydrcxrhlorii"  acid,  thougli  tlie  patientH  complained  of  marked  dyspeptic  symptoma, 

t/  A  second  symptom  is  the  tenderneag  in  the  gastric  region.     Thig  is 

diffuse  and  usually  not  very  intense.  The  epigastrium  is  frequently  more 
or  less  distended. 

The  condition  of  the  bowels  varies.  They  are  usually  constipated  if 
abundant  defecation  has  not  occurred  simultaneously  with  the  vomiting. 

The  urine  exhibits  the  qualities  of  the  febrile  urine,  high  specific 
gravity,  an  abundance  of  urates,  and  occasionally  traces  of  albumen,  and 
is  diminished  in  amount 

Fever  may  be  present  in  very  irritable  or  young  individuals  to  a  mod- 
erate degree  ( 38.2-38.5'  C.)»  or  may  be  entirety  absent.  Swelling  of  the 
spleen  is  not  present. 

The  course  of  a  simple  gastritis  is  characterised  by  the  quick  disap- 
pearance of  the  symptoms  and  the  immediate  transition  to  the  convales- 
cent state.  There  are,  however,  exceptions  where  cases  were  neglected, 
and  which  then  immediately  assume  the  character  of  subacute  or  chronic 
gastritiB. 

Even  in  slight  cases,  an  acute  gastritis  may  leave  an  abnormal  sen- 
sitiveness or  loss  of  appetite  of  longer  duration.  The  prognosis,  however, 
is,  at  least  in  the  adult,  always  good. 


Diagnosis  and  Differential  Diagno^s, 
As  a  rale,  the  diagnosis  of  a  simple  gastritis  is  so  easy  and  evident 
that  the  possibility  of  another  disease  need  hardly  be  discussed;  if  in  ex- 
ceptional cases  high  fever  is  present,  one  may  hesitate  between  the  so- 

*  [The  8o-e«lled  "bilious  attacks"  are  mere  attacks  of  acute  gaatritia,  probable 
involving  the  duodeiTuni,  yi*iially  eauaed  by  ice  water,  ice  cream,  ice  cream  Boda.  ice- 
cold  beer^  ice-cold  milk  or  tea,  and  tlie  *'(3nick  lunch,"  pies  and  pastries,  candy,  etc.] 
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called  gastric  fever  (febris  gastrica)  or  typhoid  fever.  The  absence  of  a 
Bwelling  of  the  spleen,  which  is  discernible  at  the  onset  of  typhoid  fever, 
would  pleat]  agaiiiijt  typhoid,  jui»t  ai*  well  as  the  rapid  decrease  of  the  tem- 
perature in  eontrast  to  the  gradual  rise  and  fall  of  the  temperature  in 
typhoid  fever.  Of  greatest  practical  importance  is  the  use  of  the  regular 
thermometer  in  ail  cases  of  protracted  anorexia,  epigastric  oppression, 
general  malaise,  and  diarrhtea.  Cases  of  so-called  walking  typhoid  fever, 
which  have  to  be  charged  far  less  to  the  patient  than  to  the  physician, 
would  then  belong  to  the  rarities.  Diagnotitically  important,  also,  is  the 
herpes  labialis,  which  would  speak  against  typhoid,  though  herpes  occa- 
sionallv  occurs  in  the  latter  infectious  disease. 


^^b  Treatment. 

^H  It  is,  in  fact,  not  easy  to  battle  agtiinst  the  old  jog-trot  of  modern 

^^"  social  life,  which  leads   to  overloading  of  the  stomach  with  unsuitable 

I  foods  and  beverages.     Perhaps  this  may  succeed   best  in   persons  who 

I  usually  acquire  acute  gastritis  as  soon  as  they  have  submitted  to  the  se- 

^^_  duction  of  an  opulent  feast  or  a  drinking  bout, 

^^M  As  long  as  the  stomach  is  full,  and  nausea,  eructation,  and  retching 

W  are  present,  an  emetic  or  the  mechanical  removal  of  the  decomposed  in- 

I  gesta  is  the  most  important  condition  for  a  cure.     We  may  succeed  in  this 

I  frequently  by  the  administration  of  warm  water,  to  which  bicarbonate 

I  of  sodium  may  be  added,  nr  by  tickling  the  pharynx,  or  in  patients  who 

^^  are  less  inclined  to  vomit,  by  the  following  emetic:^ 


B  Tartar    stibiat O.05 

Rad,  ipecac ...» . . , , 1.0 

M.  f,  pulv,,  d.  t.  d,  ao.  t. 

Sig. :     I  powder  every  1*6  minutes  until  relieved. 


0thj  tL  h}T>odermic  injection  of  apomorphia  in  doses  of  0.005  to  0.01.  As 
a  rule,  however,  emetics  may  be  unnecessary.  The  most  simple  and  most 
efficient  method  is  thorough  lavage  of  the  stomach.  The  addition  of  a  tea- 
spoonful  of  sodium  chloride  and  other  saline  remedies  to  the  water  used 
toward  the  em]  of  the  lavage  may  be  very  helpful.  As  a  rule,  one  lavage 
will  be  sufficient.  If  lavage  had  to  be  interrupted  on  account  of  great 
irritability  of  the  patient,  or  for  other  reasons,  it  may  be  repeated  on  the 
following  day. 

The  second  task  consists  of  providing  rest  to  the  overt a.xed  organ. 
This  can  best  be  done  by  a  complete  abstinence  from  am/  and  all  food  for 
one  or  two  days.  The  stricter  the  abstinence,  the  quicker  the  result  will 
be.  If,  on  account  of  great  thirst  or  marked  prostration,  the  ingestion 
of  nourishment  by  the  mouth  must  be  resorted  to,  the  patient  must  re- 
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strain  himself  to  liquids  exclusively;  suitable  for  this  purpose  are  cold 
tea  without  sugjir,  iwl  wine  or  cognac,  with  natural  Selters,  ami  lemonade, 
or  weak  dilution  of  hydrochloric,  sulphuric  or  phosphoric  acid.  Rectal 
feeding  may  be  given  in  exceptional  cases^  a^,  for  instance,  in  cases  of  aged 
and  very  weak  patients. 

The  time  for  feeding  by  the  mouth  may  be  indicated  by  the  return 
of  appetite,  the  disappearance  of  fever,  good  sleep,  and  repaired  general 
feeling.  In  the  first  two  or  three  days  only  soups  of  slime  of  barley^  rice, 
or  sago  ought  to  be  given,  to  which,  however,  the  yolk  of  an  egg  or  some 
crumbs  of  stale  roll  nr  light  bread  may  be  added.  If  the  appetite  does  not 
return  after  three  to  five  days,  in  spite  of  the  disappearance  of  the  catar- 
rhal symptoms,  it  may  be  stimulated  by  weak  solutions  of  chloride  of  so- 
dium (1  to  IV2  per  cent.),  Tokay  or  port  wine  (dry),  shghtly  salted  caviar, 
fiardelles.  oygters,  etc. 

Frequently,  in  my  experience,  patients  take  up  again  their  normal 
food  after  an  abstinence  of  one  or  two  days,  a  fact  for  which  they  usually 
atone  with  a  gastritis  protracted  for  weeks.  In  these  cases,  an  especially 
strict  diet  has  to  be  resorted  to,  which  must  be  confined  to  fluids  until  the 
appearance  of  a  good  appetite. 

The  pressure  in  the  epigastrium,  if  it  does  not  disappear  spontane- 
ously, is  best  cured  by  hydropathic  packs  (Umschlag)  changed  every  two 
hours.  In  individual  cases  a  continuation  of  this  treatment  for  several 
days  has  been  considered  necessary. 

The  stools,  as  mentioned  before,  may  be  copious,  or  the  bowels  may  be 
constipated.  A  special  treatment  against  the  fonner  anomaly  is  usually 
not  necessary,  as  the  diarrhwic  evacuations  cease  spontaneously  if  strict 
abstinence  is  adhered  to.  But  even  where  copious  and  frcfjuent  defieca- 
tion  occurs,  polypharmacy  is  not  indicated;  the  opium  preparations,  espe- 
cially, are  usually  superlhious.  Constipation,  however,  may  occasionally  de- 
mand treatment.  As  a  nde,  we  may  get  the  desired  effect  by  an  enema 
with  suitable  additions  {^ioap,  oih  cod-liver  oil,  carbonate  of  soda,  glycerine, 
honey,  vinegar);  but  if  not  efficient,  and  if  fa?cal  impaction  has  persisted 
for  several  days^  one  should  not  delay  by  using  dubious  and  slowly  acting 
remedies,  but  should  ndminister  the  surely  and  <]uickly  acting  castor-oil 
or  even  calomel  (U.'25  pro  dosi,  cave  stomatitis!).  If  a  copious  evacuation 
of  the  bowels  ensues,  the  patient  may  safely  wait  for  three  or  four  days;  if 
then  evacuation  does  not  follow  spontaneously,  an  enema  is  almost  always 
efficient.  One  should  beware  of  irntatttnj  the  weakened  alimentary  canal 
at  this  stage  with  pnrfjatirf*s  and  draMic  remedies. 

The  more  we  can  do  without  medicinal  treatment,  the  better;  but 
where  complications  arise,  medicines  niny  occasionally  be  used.  In  eases 
of  more  serious  disturbances  of  the  appetite,  we  may  give  fluid  extract  ol- 
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condurango,  one  teaspoonful  in  a  wineglassful  of  water,  three  times  daily 
before  meals,  or  the  fluid  extract  of  bela  Indica  in  the  same  dose,  or  dilute 
hydrochloric  acid,  ten  drops  in  a  winegla^sfui  of  water  threi'  limes  a  day. 
If  severe  pain  in  the  gastric  region  is  present,  a  hypodermic  injection  of 
morphine,  or  of  codeine  phosphate  (0.03)  may  be  indicated.  Suppoeitoria 
of  codeine  and  belladonna  may  be  recommended,  according  to  the  following 
formula: — 

J^  Codeini   phoaphorici 0.05 

Extracti    bello^ionniB    0.03 

Butyr.  craeaon.^ q.  a. 

M.  ut  flat  suppo!*ftoriuni. 

Sig, :     One  or  twu  suppositoriea,  if  necessary. 


(b>  GaKtritis  Infecliosa,  tnfectioiis  Gastritis. 

To  the  gastritis  infectinsa  belong  those  fonns  of  acute  gastritis  which 
are  caused  by  an  invasion  of  infectious  germs  or  because  their  toxins  are 
present  either  in  food  and  beverages  or  in  the  drinking  water;  to  them 
belong  the  so-called  house  and  mass  epidemics,  ivhich  have  come  under 
observation  of  various  writers,  as  well  as  the  infections  after  eating  spoiled 
or  decomposed  foods.  The  authorities  are  divided  in  their  view  in  regard 
to  the  first  named  variety  as  a  separate  and  distinct  form.  Lebert^ 
regards  it  as  an  infection  sui  generis;  Oscr^  and  Liebermeister,^ 
from  their  own  experiences,  join  him  in  this  view;  Ewald,*  however,  re- 
jects the  specificity  of  the  process  and  holds  it  as  an  aggravation  of  the 
simple  acute  gastritis.  I  am  of  the  opinion  that  there  is  a  form  of  acute 
gastritis,  or  rather  gastro-enteritis,  well  characterised  clinically,  which  dif- 
fers so  much  from  simple  gsistritis  by  the  gravity  of  the  symptoms,  and 
particularly  the  course  of  the  fever,  that  as  a  variety  of  acute  gastritis  it 
merits  separate  consideration.  The  fact  that  the  source  of  infection  re- 
mains hidden  in  the  majority  of  the  eases  observed  does  not  change  the 
matter. 

The  sjTuptoms  being  very  similar  to  those  of  simple  acute  gastritis, 
as  far  as  the  gastro-onteric  canal  goes,  require  no  further  special  dis- 
cussion. The  dissimilarity  rests  in  the  general  symptoms  caused  by  the 
high  fever;  great  restlessness,  severe  headache,  even  delirium,  sleepless- 
ness, increased  thirst,  cholera-like  diarrhoea,  rapid  pulse,  etc. 


>  Lebert,  Die  Krankheitpn  dea  Magons,  Tiibrngen,  1978,  S.  20. 

»  Oa€r,  Artikel  Magenkninkh(»jtcn  in  Eulenburg's  Real encyklopSl diet  2  AulL,  Bd.  12, 

Sv  410. 
*  Liebermeiflter,  Die  Krunkhciten  der  I'nterleibsorffane,  Tjeipzig.  1894,  S.  24. 
«  Ewald,  Klinik  dcr  Verdiiuiiu^krankheiten»  1803,  3  Aufl.,  Bd.  2,  S.  27. 
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The  course  is  more  protracted  than  in  cases  of  simple  gastritis,  and 
niaj  last  from  three  to  ten  days,  and  then  go,  usually  by  crisis,  into  the 
convalescent  stage;  according  to  Lebert,  some  cases  may  have  fever  for 
two  or  three  weeks, 

rJaffky*  jrives  an  jiitoTesting  ftiid  instructive  report  of  a  Bevere  ent«riti8  in 
three  peracjns  who  drunk  tlie  unboiled  milk  of  n  eow  affeeted  with  hiemorrhagie  en- 
t«ritio.  Gaffky  regnrdn  as  the  inciting  cftn»e  of  the  said  virulent  enteritiH  virulent 
types  of  the  bucteriuni  eoli  commune,  Gnffky"  ttlso  wua  the  first,  and  after  him  van 
Erniengijm'  and  liermau,"  who  found  a  special  type  of  bacterium  c>oli  as  the  infecting 
gerra  in  cases  of  botuliani. 

Perhaps  a  aimllnr  cause  was  ttie  factor  in  the  epidemic  of  gastro-enteritis'  ob* 
served  in  November,  1888,  in  ChriHtiaiila.  in  tlie  course  of  which  a1x>ut  six  thousiind 
persons  were  affected  within  three  weeks. 

As  Ro&efiheim"'  obseri^d,  acnte  gastritis  may  also  be  caused  by  boctf^ria,  as, 
for  instance,  thrush  fungua. 


Different ial  Diagnosis. 
As  the  symptoms  of  gastricism  nro  prevalent,  we  need  hardly  consider 
differentially  any  other  infectious  tliscase^  at  least  in  the  adult,  than  ty- 
phoid fever;  but  all  characteristic  manifestations  of  typhoid  are  missing 
in  cases  of  infectious  gastritis:  swelling  of  the  spleen,  rose  spots,  metcor- 
ism,  ileo-ccEcal  gur*iling,  the  well-known  typhoid  stool.  fWidal  test]  find 
also  the  equally  typical  bronchitis.  The  fever,  too,  does  not  show  the 
classical  graduated  character,  but  exhibits  even  in  the  beginning  the  type 
of  a  febris  continuu  remitiens. 


Treatment, 
The  treatment  is,  as  in  simple  gastntis,  chiefly  expectative.  Only 
when  fever  and  the  consecutive  symptoms  reach  an  excessive  degree,  anti- 
pyretic remedies,  such  as  anti pyrin,  phenacetin,  and  the  old  stand-by, 
quinine,  may  perhaps  be  resorted  to.  In  the  beginning  of  the  affection, 
especially  in  cases  with  marked  constipation,  the  administration  of  three 
doses  of  calomel  (0.25)  is  not  only  a  sure  aperient,  but  also  a  remedy 
influencing  favourably  the  course  of  the  disease. 


^GafTky.  Deutsche  medicinische  Wochenschrift.  1H02,  No.  14. 
"Gaffky,  Arbeiten  atis  dem  kaiserl.  GesundheitAamt,  1880,  Bd.  4. 
U^an  Ermenf^-m.  Bull.  acad.  m(-d*  de  Belf^que,  1HP2,  quot4*d  by  Ilermaii. 
«  Herman,  Arch,  de  me'dei-ine  experimentalc.  185)9,  S.  445. 
•  Hnsemann,  Deutsche  medicini>*che  W'ofhenachrift,  S.  960. 

WRoBtmheim.   Patholn^p  und  Therapie  der  Krankheiten  der   Bpeiseriihre  und  de* 
Magens,  2  Aufl.,  Wien  u.  Leipzig,  P.  236. 
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(c)  Oastritia  Phlegmonosa, 

Phlegmonnnj?  gastritis  may  occur  as  an  indepcnflent  niaktlj  or  as  a 
complication  with  other  gastric  afTections.  Botli  Glat^er'^  and  Mintz" 
liave  observed  a  case  of  carcinoma  of  the  stomach  complicated  with  diffuse 
lilde^nonous  gaetritis.  1  liave  rci)oatedly  seen  the  oecurrenee  of  pua 
in  the  stomach-contents  of  patients  afflicted  with  cancer  of  the  stomach.* 
V,  Leube  mentions  a  case  of  simple  gastritis  with  marked  secretion  of 
pus;  it  is  true  he  does  not  consider  this  case  as  belonging  to  those  of  phleg- 
monous gastritis,  while  Mintz  classifies  that  described  by  him  under  tins 
type.  Furthermore,  phlegmonous  gastritis  has  been  observed  as  a  com- 
plication of  infections  diseases  (typhoid,  puer{>eral  fever,  pyemia,  varicda, 
anthrax,  and  articular  rheumatism).  We  may,  therefore,  speak  of  a  proto- 
pathic  and  deuteropatbic  phlegmonous  gastritis. 

Two  separate  forms  of  this  affection  may  be  distinguished:  the  diffuse, 
purulent  gastritis  and  the  gastric  abscess;  either  one,  however,  is  a  rare 
disease.  Mint^*"  could  record  tn  IHfr^  l)ut  43  cast^;  since  that  time  a  few 
>tber  case's  have  lieen  reported,  which,  however,  have  not  elucidated  the 
>bscurity  which  prevails  concerning  this  subject. 

Sffmptotns.— The  symptoms  show  a  picture  of  acute  gastritis  with 
excessive  fever  and  prostration.  This  gastritis  nuiy  he  followed  in  a  short 
time  (two  or  three  days,  Maixner)  by  genera!  peritonitis. 


Did  gnosis. 

The  dia.LTuosis  of  idiopathic  phlegmonous  gastritis  has  not,  up  to  this 
time,  l»et^n  made  with  any  degree  of  certainty;  it  is  true,  the  majority  of 
cases  have  been  recorded  at  a  time  when  methodic  examinations  of  gastric 
contents  had  not  been  made. 

Diagnostic  characteristics  are  pain,  vomiting,  fever,  tympany,  diarduea, 
and  the  c<jn&ecutive  general  phenomena. 

Pain,  loenlised,  usually  in  the  epigastrium,  is  exceedingly  intense; 
in  a  few  cases  it  is  said  to  be  absent. 

VomUing  is  hardly  ever  absent,  has  the  characteristics  of  peritoneal 
vonaiting,  i.e.,  consists  of  bile  and  mucus;  pus  has  not  been  found  in  the 
vomit. 

Fever  of  varying  intensity  (;1S°  to  IL2°  C\)  has  been  observed 
according  to  L.  Ziemann/*  occasionally  exhibits  remissions  and  esacerba- 


*  kSee  iilso  Chaptpf  on  Cancer  of  i\w.  Stoinftcli. 
"Glaaer,  Berliner  klini^che  WochenHc-lirift,  18S;j,  No.  51. 
»» Mintz,  Deutsche  Archiv  fQr  kliniache  Medicin,  1892,  Bd.  49,  S.  487. 
»  Mintz,  Lc, 
^*  L.  Zioniann,  Inaiig.'DiHsert.,  Halli",  1904. 


402 


ACUTE  AND  CHRONIC  GASTRITIS. 


lions,  and  resembles.  acoortliDg  to  its  course,  pysemie  fever.  Meteori^^in. 
and  diarrhcea  were  present  in  some  of  the  observed  cases;  in  others,  liow- 
ever,  more  rare,  the  bowels  were  exceedingly  constipated. 

Very  marked  thirst,  dryness,  thickly  eoated  tongue  are  present.  The 
pulse  is  small,  soft;  cool  peripheral  parts  hurried  rettpiration.  Later  on, 
tlie  picture  may  be  that  of  general  peritonitis.  Blood  examinations  have 
been  made  only  twice.  In  one  case  of  Mintz^^  there  was  poikilocj'toais, 
Lengemann'"  found  increase  of  leiicocytcfi  to  3U,400, 

The  course  in  cases  of  gastric  abscess  usually  shows  slightly  marked 
characteristic  symptoms;  an  acute  and  a  chronic  type  of  the  abscess  may 
be  distin^^^ished.  In  the  former  type  are  paini5  over  the  whole  abdomen, 
with  especially  marked  localisation  in  the  epigastrium,  and  vomiting  of 
bile-stained  tiuid,    Deatli  ensues  usually  after  live  to  iifteeu  days. 

In  cases  of  the  chronic  t>^)e,  according  to  Maixner,  vomiting,  oppressive 
sensation,  emaciation,  and  high  fever  are  the  chief  symptoms.  The  abscess 
may  perforate  to  the  outside  or  into  neighbouring  organs ;  in  the  former 
case,  recovery  may  follow  (cases  of  Dciningcr,*''  (Tlax/"*  Kirchmann/^  Beck- 
ler,^"  Knbner^^i  ;  however,  death  is  most  frequent. 


D  iffe  rential  Dia  g  n  osis. 

Besides  the  al>ovc-iucntioncd  symptoms,  the  sequelae  of  a  previous 
or  still  existing  infectious  disease  must  be  taken  into  consideration. 
V.  Leube--  reports  ii  case  where  all  symptoms  of  an  acute,  purulent  gas- 
tritis were  present,  even  pus  in  the  vomit,  while  the  post-mortem  examina- 
tion showed  a  simple  gastritis  with  marked  purulent  secretion  on  the  sur- 
face of  the  gastric  wall.  The  diagnosis  of  a  gastric  al>sces8  is  somewhat 
easier,  especially  if  a  tumour  develops  in  the  epigastrium  and  disappears 
after  copious  vomiting  of  pus;  but  even  in  such  a  case  it  may,  as  v,  Ijeiibe 
correctly  states,  be  an  abscess  in  the  neighbourhood  of  the  stomach. 

In  dilTeTential  regard,  the  greatest  dilhculties  may  be  exhibited  by 
( 1 )  perigastritis,  after  perforation  of  an  ulcer  or  carcinoma  in  a  preformed 
sac,  in  which  cases  the  history  may  perhaps  yield  a  hint;  (2)  abscesses  of 
the  liver;  (3)  acute  pancreatitis;  (4)  poisoning.     In  cases  of  abscess  of  the 


»*  Mintz,  Ir. 

1*  U*ngt*iiiimn,  ^littetil.  aus  den  Grenzg<?bieten  der  Mediz.  und  Chir.,  1902,  Bd.  9, 

P.  HV>. 
•'  Deiningcr,  Dnitst-bps  Art-ltiv  f.  kUn.  T^lpdizin.  1870,  Bd.  23,  P.  624. 
iTilax,  ntTlinur  klin.  VVochcnsohrilt,  IS'lt,  Xn.  ftfi. 
1*  Kirelimann,  Wieiifr  im>d.  Wocheiisduifl.  IHSO. 
="  Bi^ckler,  Bayt'rischea  Ttitelliffenzblutt,  IHWO. 
»'  RnhnDT,  I'ngnriBc'lie  tiH-d.  Prossp,  IftWi.  V.  732. 
"  V.  Leube,  Spezielle  Diagnose  der  inneren  Krankheiten,  1  Aufl.,  S.  2:?7. 
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liver,  chills  are  fretjueiit,  but  thej  may  be  absent;  in  cases  of  acute  pan- 
creatitis, in  distinction  from  the  phlegmonous  gastritis,  headache,  dizziness, 
and  vomiting  of  bile  are  prevalent.  History,  examination  of  the  vomited 
matter,  cavity  of  the  mouth,  and,  at  last,  the  absence  of  other  character- 
istic phenomena  of  poisoning,  will  prevent  its  being  mistaken  for  poisoning. 

Treatment, 
The  treatment  of  phlegmonous  gastntis  is  that  of  peritonitis,  namely, 
fsymptomatie :  ice-bag  upon  the  gastric  region,  ire  pills  by  mouth,  opiates 
by  suppositories,  morphine  or  codeine  hypodermically,  quinine  or  antipjTin 
against  fever,  and  stimulants  (wine,  cognac,  cotFee,  and  camphor  injection), 
hi  recent  time  surgical  intervention  was  resorted  to  three  times  in  phleg- 
monous gastritis,  and  that  twice  (Leith,*^  Lennander-*)  with  fatal  end^  and 
in  a  case  of  v.  Mikulicz'"*^  with  favourable  rcisult.  If  a  pus  tujnour  develops 
in  the  gastric  region,  espeeialfy  as  the  prognosis  is  vwy  unfavourable, 
surgical  interference,  after  an  exploratory  puncture  has  shown  pus,  is  the 
most  suitable  proceeding, 

(d)  GAstritis  Toicica. 

A  toxic  gastritis  may  be  caused  by  concentrated  acids  or  alkalies,  by 
poisoning  with  metals  and  metalloids,  by  alkaloids,  alcohol,  chloroform, 
phenol,  nitro-benzol,  and  aniline,  arsenic  and  phosphorus,  hydrocyanic  acid ; 
furthermore,  through  sausage  and  fish  ptomaines,  etc.  ITayeni  and  Lion,^* 
not  wrongly,  eount  among  the  cases  of  toxic  gastritis^  those  caused  by  abuse 
of  medicines.  The  said  authors  mention  the  following  as  belonging  to  these 
remedies:  copaiba,  oil  of  sandalwood,  cubebs,  mercury,  iodine,  sodium 
salicylate,  quinine,  antipyrin,  colchiciini,  alkalies  in  large  doses,  creosote, 
iodoform,  bromides,  chloral  hydrate^  strychnine,  arsenic,  drastic  remedies, 
etc. 

Oetirral  Symptoms. 

The  *?ul>iective  symptoms  consist  of  severe  pains  in  the  gastric  region 
and  esophagus,  vomit  of  bloody  quality,  increased  thirst,  prostration,  faint- 
ing ;  in  severe  cases  death  may  ensue  from  collapse. 

The  s^Tiiptoms  vary  considerably,  dependent  upon  the  kind  and  intens- 
ity of  the  poison  acting  on  the  stomach  ;  it  is  not  in  the  sphere  of  this  book 
to  discuss  this  separately,  but  we  refer  to  the  text-books  on  toxicology  and 

«Le»tli,  Edinburgh  Hospital  Report.  Vol  4.  P.  51,  180fl, 
•*  Lennander,  Lc. 
^  Lengemann,  I.e. 

*•  Hayeni  and  Lion,  Traits  de  med<?cine  et  de  tli^rapeutique  de  Bronardel  et  Gil- 
bert, 1807,  T.  iv. 
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forensic  chemistry.-^  After  the  acute  symptoms  have  vanished,  they  may 
be  followod  by  chronic  disterbances  (atrophy  of  tlie  gastric  mucosa,  stenosis 
of  the  pylorus). 

Treatment. 

The  task  is  to  neutralise  the  poison  as  much  as  possible.  This  can  be 
« j^e  either  by  the  administration  of  suitable  antidotes  (in  acids,  alkalies, 
and  vice  versa,  by  specific  antidotes),  or  through  mechanical  removal  of  the 
poison  by  means  of  lavage.  The  latter  procedure  is,  however,  not  free  from 
danger  in  cases  of  poisoning  with  acids  and  alkalies,  on  account  of  threaten- 
ing perforation  of  the  stomach. 

As  in  cases  of  poisoning  with  caustic  substances,  as  already  mentioneil, 
cicatrical  stenoses  at  the  gastric  openings,  especially  on  the  pylorus,  as  w*eU 
as  changes  in  the  gastric  mucosa,  may  follow,  we  have  in  the  treatment  to 
consider  these  consecutive  conditions.  (Sec  chapter,  '^ilotor  Gastric 
Insufficiency.'') 


n.  Gastritis  Glandularis  Chronica  (Chronic  Catarrh  of  the  Stomacli). 

|CiUurrhui5  Vciitrkuli  {'bronictH)  .* 

Pri'liminari/  Remarks. — If  we  understand  by  chronic  gastric  catarrh 
an  affection  whicli  is  characterised  by  chronic  dyspeptic  disturbances  of 
moderate  degree,  it  would  be  one  of  the  most  frequent  diseases.  If,  liowever, 
as  is  necessary  in  the  present  state  of  science,  we  circumscribe  the  definition 
and  distinguish  it  from  similar  chronic  gastric  aflTections,  the  chronic 
catarrli  of  the  stomach  is,  as  I,  in  agreement  with  the  most  experienced 
clinicians,  such  as  v.  Leube,'"'  Gerhardt,^*  Oser,^"  and  l^iegel/^  emphasize,  a 
less  frequent  disease  than  was  hitlierto  claimed.  It  is  true,  this  is  valid  only 
for  the  clinical  conception,  while  the  pathologic  anatomical  definition  goe?* 
much  further,  firsts  because  evidently  the  first  stages  of  chronic  gastritis  are 
clinieallv  not  very  much  marked ;  then,  because  catarrhs  of  the  stomach. 


•  Ewald  (Eulenburg'a  Encykloptldiache  Jahrbllcher,  lft02,  2  Jahrgnng.  p.  473). 
recently  began  to  objcK-t  to  tlio  term  "catarrh  of  tlie  Htoinaeh"  iis  not  corresponding' 
to  the-'  pathokt^Jc  proccasofl.  We  retain  the  nouienchituri*  la^cauae  it  is  clinically 
naturatiwed,  althotiKh  wc*  fully  foinride  with  Kuahi'B  ohjectiona. 

"  Lewin,  L,^  I^hrbut'h  lier  Tnxikologie,  Wjen  nml  Leipzig,  1885;  Koht>rt,  L^hrbueh 
der    Inloxicationen,    Stutt^irt,    lSt*3;    Lndwip,    ifwlifin    dirniie,    Wien    ami 
Ijelpzig,   iSSo;   Tr,   -L   Otto,  Anleitung  zur  AiiHinittclung  dcr  Gifte,  6  Aufl,, 
Bnnins<?hweig,  18S4, 
**  V.  Lenbe.  Zjemaspn'H  Handbiieh  d(*T  Pathologie  und  Tbcrapie,  Bd  7,  Heft  2,  S.  53. 
*Gerhardt.  Deutsche  niedicinischc  WochenRchrift,  18SS,  S.  340. 
^  n»er,  Eulenburg'8  RealenoyklopUdie,  2  Anfl..  Bd.  12.  R,  417. 
"  Riegel,  Die  Erkrankungen  des  Magens,  Wien,  1897,  S.  559. 
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complicating  a  large  number  of  ciironic  diseaseB,  occur  only  toward  the  end 
of  life,  and,  therefore,  are  not  recognised  diagnosticallj. 

Formerlj  the  term  "chronic  gantritis"  was  frequently  coiiaidered  aa  synonymous 
with  chronic  dywpepyia.  Chronic  dyafN.'psia  as  an  idiopathic  disease  has  disappeared 
from  the  modern  text-book,  but  i»  dii^cuHSL'd  aa  a  complex  of  symptom*  of  the  most 
varj'ing  gastric  affections  by  some  authors,  a^,  for  instance,  by  Lieberraeiater,  Debove, 
Rr^raoiid,  and  others*.  According  to  my  opinion,  there  is  clinically  no  necessity  to 
consider  and  to  defttTibe  chronic  dyspepsia  ah  a  diHCHHe  ftui  ffeneris^  altliough  in  praO" 
tice  we  occasionally  make  uwe  of  tliiM  term  for  want  of  a  more  suitable  one. 

Two  types,  a  primary  and  a  secondary  gastritis,  may  be  distinguished. 
The  former  may  be  cau:4ed  and  sustained  through  ehronic  over-indulgence 
in  food  of  unpuitable  quality  or  excessive  quantity,  particularly  alcohol ; 
then  through  deficient  teeth,  abuse  of  purgatives,  tobacco,  and  many  other 
noxious  alimentary  influences.  Occasionally,  especially  in  women,  eases  of 
gastritis  have  been  olisorved,  though  we  were  unable  to  give  any  convincing 
cause  for  them. 

Secondary  catarrlis  may  develop  directly  from  an  acute  gastritis,  or 
represent  complications  of  other  chronic  gastric  atfections  (carcinoma, 
ectasia,  atony,  ulcer)  ;  finally,  they  may  he  the  result  of  conditions  of 
stasis,  venous  congestions,  as  they  may  arise  from  diseases  of  the  heart, 
lungs,  liver,  portal  vein,  and  kidneys,  etc.  To  tins  class  the  ehronic  inflam- 
matory processes  would  belong,  such  as  are  observed  accompanying  anaemia, 
chlorosis,  leukaemia,  pernicious  anaemia,  syphilis^  amyloid,  carcinoma, 
Addison's  disease,  diabetes  nielHtus,  and  others.  There  is  no  occasion  here 
to  discuss  the  varied  conditions  arising  from  these  diseases.^* 

The  morbid  picture  in  cases  of  chronic  gastritis  varies,  and  is  not 
sharply  eircnroscrihed.  As  many  varieties  as  are  shown  in  the  pathologic 
anatomical  condition  of  the  stomach,  are  shown  intra  vitam.  There,  of 
course,  arises  the  thought  to  find  a  clinical  picture  for  the  anatomical 
changes  creating  it,  whereby  it  would  become  possible  not  only  to  discern 
the  disease  itself,  but  even  its  t^^pe  or  its  stage.  The  first  beginnings  of  such 
a  clinical  anatomical  investigation  of  gastritis  have  already  been  made;  Ja- 
woreki  and  Korczynsky^''  were  the  first  to  travel  this  road ;  Hayem'*  followed 


**  See  also  Hans  Herjj,  Die  Stijrungcn  dcs  Verdauungsapparates  ale  Uraache  und 

Folge  anderer  Erkrankungen,  fierlin,  1808. 
"Jnworski  and  KorczynHki,  Deiitschea  Archiv  ffir  klinische  Medicin,  1801,  Bd.  47, 

S.    768.     See   also    Javvoraki,    Mllnchcner    mediciniache    Woehenschrift,    1887, 

No.  8, 
**Hayem  and  Lion,  Traits  de  mMeeine  et  de  th^rapeutique  de  Bronardel  et  Gilbert* 

1807,  Tome  IV,     Compare  the  careful  illuatrated  description  of  the  histologic 

changes. 
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them ;  myself,*''  and  later  Cohnlieini,"*  have  shown  the  importance  of  exam- 
ination of  small  particles  of  the  mucous  membrane  for  the  diagnosis  of  gas- 
tritis. Haj'em  probably  went  the  farthest  by  connecting  certain  secretory 
disturbances  with  definite  interstitial  and  glandular  changes. 

Hayem,  diatinguishinjo;  Ix^tween  a  parenchjinatoiis  and  nii  interstitial  gastritis, 
deacribea:— 

(1)  Gastritc  parenchymateuae,  hyperpeptiqiie  chloro-orgiiiniiiuet  with  two  »iil>* 
diviBionB,  d'embl^e  and  tardive.  He  iiieaiii}  by  this  term  anatomically  a  degenera- 
tion of  chief  cells,  hyperplasia  of  pariet^il  ct'Ua  and  of  the  glands  theraaelvee,  charac- 
terised clinicHlly  by  hyperpepsia  with  hyperchlorhydria,  and  he  falls  it  "d'embl4e," 
if  the  excessive  acid  Mecretioii  occur*  at  the  lirat  litAgp  of  digeiition;  "tardive,"  if  it 
occurs  at  a  later  stage. 

(2)  Gustrite  p;\renchymateu9e  muqttou^,  meaning  what  we  call  gastritis  muci- 
para,  exhibited  clinically  by  tlit*  absence  of  hydrochloric  acid,  and  alw  by  hypopepaia, 

(ii)  Gastrit*?  parenchymateuse  atrophique,  meaning  the  complete  atrophy  of 
the  glands  without  jnteratitial  changes,  clinically  achylia. 

(4)  In  cases  of  interstitial  gaatritift,  Hayem  distinguifthes  round-cell  infiltra- 
tion and  8cIeroai»,  proceasea  which  may  o^'cur  either  limited  as  such,  or  together 
with  parenchymatous  changes.  CUnieaUy,  tiiey  show  the  picture  of  hypopepsia  in 
the  highest  stages  of  apepsia. 

It  appears  to  me  doubtful  whether  ihia  attempt,  considering  the  limited 
experience,  is  suificiently  founded  at  tiie  present  time.  Besides,  the  careful 
histologic  researches  of  Lubarsch^^  prove  how  hazardous  the  demonstration 
of  generative  or  hyperplastic  changes  in  the  gastric  mucosa  may  be;  for  it 
is,  as  Lubarsch  states,  not  at  all  pcrmissiljle  to  infer  a  perfect  functional 
condition  from  a  perfect  or  almost  normal  apj)earance  of  the  particular 
cells;  but  on  the  other  hand,  we  nmst  not  conclude  that  in  cases  of  a  normal 
morphologic  ap]>earance  of  specific  elements  and  functional  deficiency, 
there  may  not  be  a  consideralde  disturbance  in  the  biology  of  the  cells»  But 
whatever  it  may  be,  t!ie  road  which  these  investigations  take  is  the  only  one 
which  promises  light  in  regard  to  the  various  forms  of  gastritis. 

As  in  eases  of  catarrh  of  other  glandular  organs,  one  of  the  best  criter- 
ions  of  gastritis  is  increased  secretion  of  mucus;  but  there  are,  without 
doubt,  types  of  chronic  gastric  catarrh  in  wliich  this  is  absent  or  is  devel- 
oped but  to  a  slight  degree. 

Former  researches  lead  almost  unanimously  to  the  conclusion  that  a 
characteristic  sign  of  chronic  gastriiis  is  either  the  absence  or  deficiency  of 
hydrochloric  acid.  This  fact,  however,  is,  according  to  my  recent  observa- 
tions, undoubtedly  incorrect.     Therf  is  cUniealhj  a  weU-characterised  form 


*5  Boas,  Diagnoatik  und  Tberapie  der  Magenkrankheiten,  I,  4  Anil.,  S.  23S. 
wp.  Cohnherm.  Archiv  fllr  Verdaunngskrankheiten,  1H36,  Bd.  1,  S.  274. 
"Lubarsch,  bei  F.  Marti u»,  Achylia  gaatrica,  1807,  S.  155. 
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of  vhronic  gastritis,  which  is  accompamed  by  normal  or  increased  secretion 
of  hifdrochloric  add  (tfantritis  acidi  or  hyperpcptica.)^ 

According  to  the  clinical  phenomena,  tlierefnrc,  we  may  distinguish  the 
foliowinK  forms  of  gastritis:  (1)  gastritis  with  superaddity;  {'1}  gastritis 
with  inacidity;  and,  intcrmediarily,  (3)  gastritis  with  subacidity- 

If  mucua  J8  particiihirly  prevalent,  we  speak  of  gastritis  mucosa;  if 
gastritis  is  far  advanced  and  accompanied  bv  loss  of  the  glandular  elements, 
of  atrophia  mucosae  or,  according  to  Ewald,**  of  anadenia. 

Diiignosis. 

TTie  diagnoeifi  can  be  made  from  subjective  and  objective  symptoms  as 
well  as  from  its  course.  The  former,  generally  expressed^  are  those  of 
**dironic  dyspepsia,"  which  term  !ias  been  used  for  a  long  time  promis- 
euoualy  with  chronic  gastritis.  F^ach  of  these  symptoms  requires  most  pre- 
cise consideration.  We  have  to  consider,  in  typical  forms,  disturbances  of 
appetite,  sensation  of  pressure  and  iulness  after  eating,  eructation,  nausea, 
and  vomiting. 

The  following  objective  symptoms  are  valuable  for  diagnosis:  tender- 
ness  on  pressure,  distension  of  the  stomacli,  condition  of  the  tongue,  hut, 
above  all,  the  examination  of  vomited  viaterial  or  of  the  gastric  contents 
removed  through  the  tube. 

(a)  Subjedive  Syrnptoms. 

If  we  base  the  following  description  upon  a  tvpical  case  of  chronic 
gastritis  with  inacidity,  ttie  appetite  is  lessened  or  varies.  ^*freakisb,"  and 
directed  toward  piquant,  sour,  or  salty  food;  the  taste  at  t!ie  same  time  may 
be  unpleasant,  pasty,  insipid.  The  breath  is  occasionally  olfensive,  caused 
by  decomposition  in  the  epithelium  of  the  mouth. 

The  irregular  appetite  can,  ynder  no  drcumatanoes,  be  dependent  on  the 
atrntomieal  condition  of  the  stomiich;  otlierwiMe,  in  all  ciisva  of  gaatriti*  we  would 
find  anorexia,  Siieh,  however,  in  not  at  nil  the  case.  Even  in  carcinoma  of  the 
stomaeh,  in  which  the  gravest  alteriiticmH  of  the  tissue  occur,  anorexia  is  not  always 
obeerved.  Anorexia  cannot  be  dejiendent.  either,  on  the  chemical  function  of  the 
fltomaeh,  as  we  find  severe  fomiH  of  anorexia  in  the  presence  of  normal  chemical 
function,  while,  on  the  other  hand,  entirely  normal  appetite  may  l>e  met  with  in  the 
presence  of  grave  destruction  of  glandular  secretion    (atrophy  of  gastric  mucosa). 


•  Bona,  Wiener  med.  Wochenftchrift,  1805,  No.  1  and  2.  Aihn  and  Koch  find 
fault  with  the  terra  •'gastritis  aridn,"  as  hereby  a  patholopic-nnatomical  term  i«i  com- 
binetl  with  a  clinical  term.  (Vircliow's  Archiv,  1899,  Bd.  15«.)  The  term  is  brief 
and  clear,  and  has  alsw)  lieen  adopted  by  others.  If  any  better  term  should  he  found, 
I  would  be  delighted  to  rf^inquisb  the  present  term. 

»  Ewald,  Klinik  der  Verdauungskronkheiten.  IHOIl,  Bd.  2,  3  Aufl.,  P.  200. 
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Pawlowa  theory  also,  acoordiiig  to  wliich,  as  well  knonn,  "appetite  juice**  ia  pro- 
duced through  the  de^jre  for  food,  and  the  act  of  mastication,  does  not  Hold  good, 
cither,  for  the  diseased  stomach.  Anorexia  is  certaiinly  not  njore  pharaeteriHtic  of 
the  chronic  catarrh  of  tlie  Htomac4i  than  it  ia  of  any  other  organic  gastric  afTection. 
Ita  chief  eauHt*  13  probably  to  bt?  hx>ked  for  in  psychical  proceasea,  which,  iia  ia  well 
known,  arc  of  greatest  infiuBnce  upon  general  senaattons. 


The  appetite  may,  therefore,  be  normally  good  from  the  beginning — 
many  instancps  have  been  observed  by  me — or  it  can  become  so  in  the 
course  of  ratinnal  treatment,  and  remain  good  for  yearj^. 

The  dyspeptic  conditions  proper  develop  following  the  ingestion  of 
food,  and  depend,  to  a  certain  degree,  npon  the  kind  of  food.  As  a  rule, 
they  occur  after  large  meals,  and  to  a  lesser  degree  after  soups  or  fluids 
in  general  The  pre^ure  may  occasionally  increase  to  pain,  but  is  always 
bearable,  m  that  the  patients  never  need  interrupt  their  fx'cupation  (impor- 
tant for  the  differential  diagnosis  between  chronic  gajjtritis,  ulcus*  and 
cholelithiasis).  In  severe  cases  of  gast^ritis,  sensation  of  pressure  may  be 
present,  even  nn  nn  empty  stomach. 

Only  in  tlie  severest  etageg  of  gastritivS,  the  so-called  atrophy  of  tlie 
mucosa  (anadenia,  phthisis  nmcosae  ventriculi),  paroxysms  of  lancinating 
pains,  nsually  independent  from  the  ingetstion  of  food,  occur. 

The  fulness,  too,  occurs  likewise  immediately  or  only  a  short  time 
after  ingestion,  and  that  even  after  a  <|uantitatively  moderate  meal.  Occa- 
tionally,  several  hours  after  the  meals  active  peristaltic  unrest,  abdominal 
rolling  and  rumbling  occur,  bowels  are  distended  tympanitically,  borbo- 
rygmi  follow  one  another,  and  then  decreasing  molestation  or  one  or  several 
tliin  evacuations. 

The  siool  in  chronic  gastritis,  however,  is  not  particularly  typical ;  it 
may  be  normal,  constipated,  or  dtarrhceic,  or  may  alternate  cone.tipation 
with  diarrhuBa.  Very  severe  degrees  of  constipation,  as  in  ectasia  or  in  some 
cases  of  ulcus,  are  not  present,  according  to  my  experience,  but  intercurrent 
diarrhoea  ia  verj*  frequent ;  there  is  even  a  type  of  chronic  gastritis  which  is 
constantly  accompanied  by  diarrhcea  (Biedert,  Appier,  Max  Einhom, 
Wegele,  Martius),  It  is  not  decided  whether  we  have  to  deal  in  j^uch  cases 
with  a  continuation  of  the  catarrh  to  the  small  intestine,  or  whether  the 
deficiency  of  the  gastric  juice  and  the  subsequent  entrance  of  imdigested 
ingesta  into  the  intestine  incites  an  irritable  condition,  [As  far  as  my 
experience  teaches  me,  we  find,  in  cases  of  gastritis,  constipation,  when  there 
is  present  a  state  of  hifpervhhrJnjtlria — I  do  not  say  "superacidity,"  because 
in  the  latter  case — ^fermentative  acidity  without  HC!  or  with  decreased  HCl 
— there  is  diarrhcea  much  more  frequent,  or  almost  the  rule].     The  examina- 
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tioa  of  the  faeces  exhibits,  as  obiserved  by  Adolph  8chniidf "  and  myself, *" 
in  almost  all  caBca  more  or  loss  large  iimt^ses  of  undigested  substances  of 
connective  tii>But. 

Among  tlie  classic  svniptoms  of  a  well-characterised  catarrh  are  nausea, 
eructation,  retching,  saUvadon^  and  vomiting.  They  represent  the  product 
<jf  the  irritating  effect  of  the  undigested  gastric  contents  upon  the  mucosa. 
Here,  too,  the  Baid  symptoms  occur  after  a  meal  which  is  indigestible  for 
one  sufTering  from  catarrh.  The  disturbances  increase  till  finally,  rarely 
by  means  of  ^^:)me  manipulations  or  emetics  (particularly  sodium  bicarbon- 
ate, Selters,  or  lukewarm  water),  the  relieving  vomiting  with  immediate 
improvement  follows.  In  severe  cases,  the  whole  graduation  of  the  symp- 
toms may  repeat  itself  during  the  digestion  in  the  stomach. 

The  vomited  matter,  the  exact  examination  of  which  coincides  with 
that  of  the  gastric  contents,  is  exceedingly  characteristic:  it  consists  of 
sjnaU  quantities  of  a  mass,  intermixed  ttHh  mmh  mnaL^  or  saliva  and  ui>- 
digested  or  half-tlirjested  food  remti^niii,  which,  bring  sticky,  adheres  to  the 
dish,  and  can  be  poured  out  only  with  difhculty,  and  is  even  more  difficult 
to  iilter.  A  short  notice  is  required  in  regard  to  the  well-known  vomitus 
matutinus  (wjiter-brash).  It  is  tnio,  this  may  occur  in  cases  of  chronic 
gastritis  and  is  particularly  a  frequent  accompaniment  to  the  gastritis  ex 
alcohoh;  but  this  has  nothing  to  do  with  the  stomach  proper,  it  is  only  a 
symptom  of  chronic  pharyngitis  or  even  ccsophiigitis,  and  ceases  after  their 
improvement. 

In  the  text'bookSj  even  in  the  latest  ones,  we  find  heartburn  described 
as  one  of  the  regular  symptoms  of  chronic  gastritis.  I  paid  special  atten- 
tion to  this  symptom  in  my  large  practice,  but  I  encountered  it  in  but  rare 
cases;  perhaps  more  fref|ucntly  the  complaint  of  heartburn  was  found  in 
cases  of  gastritis  with  superacidity  [hyperchlorhydria  as  well  as  fermenta- 
tive acidity]. 


(b>  The  Objective  Symptoms. 

The  most  important  objective  symptom  is  the  derelopmeni  of  fhe 
disease.  The  history  shows  either  the  development  of  the  affection  as  fol- 
lowing an  acute  gastritis,  or  a  slowly  progressing  course,  extending  over 
months  or  years.  Hereby  we  must  take  into  consideration  the  already 
mentioned  ^etiological  factors.  Of  impoTtance  also,  is  the  mild  course 
of  the  affection  (apart  from  occasional  exacerbations)  and  its  relatively 
slight  influence  upon  the  general  health,  in  contradistinction  from  the 
malignant  gastric  afTeettons. 


*Ad.  Schmidt,  I>Piit»chp  mp<rieTnisdie  Wf>rhen«chrift.  I89fl.  Nr>,  40* 

♦"Bon«,  Diajptmslilc  itnd  Thrrnjiie  der  DarmkraTikticiten.  Leipzifj.  ISftft,  8.  229. 
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In  very  marked  cases  of  elironic  gastritis,  the  stomacli  is  more  or  les8 
tender  on  preissure;  tliis  IfiKlerness  may  increase  to  pain  on  deep  pressure 
and  may  thus  yhow  a  certain  slight  resemblance  to  the  painful  tenderness 
in  cases  of  gastric  ulcer.  If,  however,  we  test  the ,cpigas^tric  tenderness  by 
means  of  my  algesinietcr,  we  will  find  that  same  is  considerably  less  than 
that  of  nicer,  that  a  pressure  of  more  than  four  or  live  kilogrammes  is  borne 
without  annoyance  (llie  algesimetric  tenderness  in  the  healtliy  person 
amounts  to  nine  or  ten  kilogrammes).  In  some  cases,  the  gastric  region 
is  distended,  especially  after  meals;  in  other  cases,  the  intestine  appears 
very  much  iilled  with  gas. 

The  appearance  of  the  tongue  can  be  turned  to  account  for  the  diag- 
nosis of  chronic  gaytritis,  byt  to  a  slighter  degree.  Though  one  finds  in 
many  cases  a  grapsh-white  coating,  tliere  are  quite  a  number  of  patients 
suffering  from  gastritis — particularly  women — in  whom  the  tongue  remains 
smooth  and  fxjlished.  The  degcriptioa  of  the  coating  of  tlie  tongue,  as  given 
in  most  of  the  text-books  on  pathology',  is  taken  from  the  gastritis  ex 
alcokole;  in  these  cases,  pharyngitis  and  glossitis  are  almost  always  present. 

The  gasiric  contents  show  various  conditions,  according  to  the  various 
stages  of  the  process  and  according  to  the  particular  ty^K?  of  gastritis  (gas- 
tritis acida,  inacida,  mucosa,  atrophicans).  The  most  important  clinical 
symptom  is  the  finding  of  tjenuine  mucus  produred  by  the  gastric  mucosa. 
Already  tlie  macroscopically  visible  dose  tmxiiire  of  ingesta  with  mucus 
arouses  suspicion  of  gastritis,  but  it  alone  is  not  at  all  decisive  as  to  the 
origin  of  the  mucus;  for  in  patients  with  pharmgitis,  laryngitis,  bron- 
chitis, rhinitis,  etc.,  more  or  less  large  amounts  of  mucus  may  also 
be  found  in  the  stomach.  [Gastritis  and  enteritis  with  diarrhoeic  stofds 
in  patients  with  tuberculosis  of  the  kings  are  not  infrequent.  I  do  not 
thinkj  however,  that  these  conditions  are  tuberculous,  but  result  from  large 
amounts  of  sputum  swallowed,  wlicrcl>y  fermentation  is  set  up  in  the 
stomach  and  intestines.  If  the  patient  is  taught  to  be  very  careful,  the 
gastro-enteritis  and  diarrhtea  improve  very  rapidly.]  Of  far  greater  import- 
ance is  the  presence  of  leucocytes  and  epithelial  cells  of  the  gastric  mucosa, 
which  are  met  with  either  in  form  of  dense  conglomeration  or  separate  and 
disseminated  in  the  juice  of  the  empty  stomach.  Tf  either  form  is  found 
on  repeated  examinations,  the  diagnoifis  of  glandular  gastritis  cannot  be 
doubted;  their  absence,  however,  does  not  excKide  the  existence  of  gastritis. 

The  amount  of  acidity  also  varies  according  to  the  type  or  stage  of  the 
affection.  In  eases  of  gastritis  acida,  we  find  increased  acidity  after 
the  test-breakfast  Fimult4ineously  with  increased  amount  of  mucus;  even 
the  juice  in  the  empty  stomach,  in  spite'  of  great  quantities  of  nmcus, 
yields  the  reaction  by  dye-stuffs  and  other  reagents  for  hydroehloric  acid, 
more  or  less  markedly  positive.     As  this  tji-pe  of  gastritis  has  been  less 
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ill 


known   up   to  this   time, 
picture  :— 


the  following  cases  may  illustrate  the  climcal 


1.  Dr.  (.».,  physician,  20  yenrs  of  agp,  lias  been  suffering  from  gastrk-  disorders 
as  a  scHjuel  of  an  ai-ute  giie^tritis  lasting  a  few  d^ys.  The  affection  baa  become  grad- 
ually \vorse«  iind  is  dependent  upon  hin  metbod  of  life,  in  so  far  as  it  becomes 
rapidly  worse  after  any  kind  of  overindulgence  in  eating,  drinking,  or  smoking.  A 
year  ago  patient  was  suffering  from  malaria.  In  former  yearii  he  indulged  excea- 
fiively,  occasioniilly.  in  wine,  and  is  very  much  addicted  to  smoking. 

Patient  t-oni plains  of  sensation  of  pressure,  fulness^  diatension  after  meals, 
which  sometimes  inereasw^*  to  nio»kt  terrible  patn».  The  burning  sensation  aHcending 
along  the  tpsopbagus  b<*eome9  severe  benrtburn.  The  paina  are  relieved  by  alkalies, 
and  sometimes  by  eating.  There  exist:*  painful  Wthing,  and  otx-asional  regurgitation 
of  verj'  aeid  stouiaeh-contents.  Very  uiucb  mucusp  no  nausea,  no  vomiting,  no  gas- 
tric pain.     Appetite  good,  bowels  regular, 

Present  state:  Patient  very  well  nourii^bed,  looks  well.  Pharyngitis,  Edge  of 
the  liver  below  the  costal  arch,  and  ia  distinctly  palprtble.  No  other  peculiarities. 
Epigastrium  not  tender  on  pressure. 

TesthreakfoMt :  ^'ery  much  mueus  mixed  with  small  amount  of  food-remnants. 
Congo,  tropeeolin — poMti'e;  acidity,  43. 

Fasting  stonwch:  '■iO  to  40  cubic  centimetres  of  a  whitish  liquid,  mixed  with 
niueh  mucu»i;  marked  reaction  on  congo  and  trop«eoUn. 

2.  William  G.,  merchant,  30  years,  of  healthy  family,  took  ill  from  an  acute 
gAstrie  catarrh  six  years  previously.  He  made  a  wager  that  he  could  drink  fifteen 
glasses  of  beer  within  twelve  minutes.  A  short  time  afterward  he  took  ill  from  gas- 
tric disorders,  eonsiating  of  anorexisi,  occasional  vomiting,  and  pressure  in  the  gastric 
region.  Appetite  was  *o  les)*ened  tbat  patient  could  l>e  without  food  for  the  whole 
day.  Very  rarely  bulimia.  Frpqucntly  vomiting  oii'curred  after  meals,  following  the 
wensation  of  presBure.  The  vomited  material  wmsisted  of  moderate  quantities  of 
food- remnants  mixed  with  mucus.  The  sensation  of  pressure  is  also  present  when 
atomacb  ia  empty,  increases  after  ingestion  of  food,  and  is  relieve<l  by  vomiting. 
Never  real  gastnilgia.     Blood  has  never  been  observed  in  the  vomit  nor  in  tlie  stool. 

Preisent  state  shows  normal  circulatory  and  respiratory  condition,  Gaatric 
region  everywhere  mo<leratcly  tender  on  pressure.  Algesimeter,  fl  kilogrammes. 
The  ijorders  of  the  stomjich  norn»al.  after  ingpstion  of  tluids,  no  succusion  sound. 
f>ne  hour  mfter  te*^t -break fast,  expression.  Small  amount  of  irregularly  chymiiied 
bxMlrerananls  extensively  mixed  with  mucus.  Filtrate  shows  pronounced  HC!  re- 
action; acidity.  5tl.  The  examination  of  the  fasting  stomacli  exhibits  about  25  centi* 
metres  of  glat^sy,  ropy  mucua.  Reaction  markedly  acid.  Free  HCl  decidedly  demon- 
strated in  the  lilt  rate. 

Gastritis  aeida  is  frequently  met  with,  according  to  my  observations, 
in  drinkers;  it  may  represent  tlie  irritative  stage  of  gastritis,  which  is 
foDowed  later  by  the  ilepres.sive  stage,  with  loss  of  hydrochloric  acid. 

In  caa^s  of  subacid  or  inacid  gastritis,  the  amount  of  free  hydrochloric 
acid  is  decreased  or  is  entirely  absent ;  but  combined  hydrochloric  acid  may 
be  found  in  lar^r  or  smaller  quantity.  In  the  same  proportion  as  hydro- 
cidoric  acid  disappears,  the  peptic  power  is  sinking,  too;  discs  of  albumen 
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or  particles  of  meat  put  into  the  filtrated  gastric  contents  are  digested  but 
slowly  or  not  at  all,  in  spite  of  addition  of  hydrochloric  acid. 

The  condition  of  the  ferments  stands  in  a  certain,  yet  by  no  means 
constant,  parallelism  with  the  amount  of  hydrochloric  acid.  In  the  begin- 
ning the  renniii  is  still  abundant;  but  decreases  gradually  in  its  intensity, 
the  more  the  affection  is  progressing,  till  linally  the  rennin-zyraogen  also 
disappears.  The  quantitative  examination  of  rennin-zymogen**  is,  as 
Bouveret^-  also  emphasises,  especially  nn  account  of  its  simplicity,  a  clinic- 
ally very  important  criterion  of  the  progress  of  the  affection,  and  whether 
a  restitution  may  be  expected  or  not.  In  the  same  way,  according  to 
Jaworski,**  the  introduction  of  a  weak  solution  (for  instance,  one-tenth 
normal)  of  hydrocldoric  acid  into  the  stomach  may  be  utilised,  by  which  a 
possible  pro-enz}Tne  may  be  converted  into  an  active  enzyme.  After  aspira- 
tion of  the  introduced  fluid  and  after  suitably  diluting  tlie  same,  it  is 
readily  possible  to  ascertain  the  amount  of  enzymes. 

The  objective  symptoms  of  the  atrophic  gastritis  (anadenia)  are, 
with  the  exception  of  the  likewise  ambiguous  lancinating  pains,  not  very 
marked.  The  examination  of  the  stomach-contents  shows,  it  is  true,  defi- 
ciency of  the  secretory  function,  so-called  achyliaj  in  spite  of  the  entirely 
normal  motor  function.  This,  however,  as  shown  by  recent  investigations, 
does  not  at  all  pi-ove  atrophy  fjf  the  gastric  mucous  membrane.  We  can 
admit  such  a  case  only  if,  in  a  stomach  previously  quite  intact,  a  total  secre- 
tory insufficiency  has  taken  place,  through  special  acute  influences,  as  for 
instance,  poisoning.  For  further  remarks  on  this  subject,  I  refer  to  the 
Chapter  on  Gastric  Neuroses  (achylia). 

Recently,  a  charooteristic  syndrome.  ronsiAtinpf  of  sensation  of  pain  in  the 
abdomen,  nausea,  and  regurgitation  of  a  watery  fluid,  has  been  given  by  Reichrnann** 
for  the  diagnosia  of  atrophy  of  the  mucous  membrane  of  the  «tomaeh  (meaning 
ocliylia  gastriea).  This  eonciirrence  of  Byniptoni!?  appears  at  times  frequently,  at 
other  timea  less  frequently,  but  uaimlly  either  t»efore  thf"  indention  of  food,  or  sev- 
eral hoiirft  after  the  meal.  Ac€r»rdinjf  to  ray  oh&ervations,  Reielimann's  syndrome 
occurs  under  very  various  conditions,  so  that  a  sure  conclusion  ean  hardly  be  inferred 
therefrom  upon  the  condition  of  the  secretion  of  the  gastrie  Juice, 

The  motor  function  of  the  ptomach  in  cases  of  gastritis,  is  nsiually  quite 
normah  at  times  even  accelerated.  Only  in  a  few  cases,  and  after  a  long 
<luration  of  the  process,  we  find  a  decreaaed  motility.  But  even  in  such 
eases,  this  condition  is  shown  only  to  a  slight  degree.     Although  other 


«i  Boas,  Deutsche  medicinische  Wochenachrift,  1892,  No.  17, 

«*Bonveret,  GaEette  mMieale  de  Paris.  1893,  No.  22. 

«»  Jaworaki,  Verhandhingen  lien  Ml  Kangresses  fttr  innere  Medicin,  1888.     See  also 

Wiener  med,  Presae,  IRHft,  No.  4,S  and  49. 
**Reiehmann,  Berliner  kUni&che  Wochenacbrift,  1898.  No.  40,  S.  1015. 
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authors  state  it  as  a  common  occurrerice,  I  saw  but  seldom  (Btenosiug  gas- 
tritis) an  ectasia  with  formation  of  retention  and  fermentation  resulting 
from  gastritis?.  Hemmeier,**  in  hie  excellent  work  on  di8ea8<?s  of  the  stom- 
ach, speaks  from  the  aame  standpoint. 

The  assertion  frequentlj  made  by  a  large  number  of  authors  (v,  Lenbe, 
Oser,  Ewald,  IiuBeiiiiciiiij  and  others?),  that  tbe  stomach-contents  in  such 
cases  are  distinguished  by  an  abundance  of  organic  acids,  is  likewise  not 
conforming  in  the  facts.  I  believe  to  have  proven  beyond  doubt  that  lactic 
acid  is  not  produced  in  cases  of  glanchdar  gjistritis.**  [In  cases  of  this^ 
kind,  organic  acids  may  be  found,  though  not  in  abundance.] 

Sinee  Trousseau's  erttabUshment  of  tlit*  ilogma  of  vertigo  e  storaacho  Ineso, 
"vertige  stounwar'  is  current  us  tin  orcasioniil  Hvnij)toni,  in  our  textljooks  in  the 
chapter  on  gaatritis.  Hns  unylxidy  ever  o1)t*eive<l  it  in  n  case  of  true  clironic  gas- 
tritis? T  had  mrfisinn  rr'pp'ntHlly  tr>  o1w*^rvB  oh^oh  of  vt>rtijy;t*  gtomacal,  hut  uitliout 
exception  only  in  mnnnt'tion  with  meelmuica]  gastric  and  intesttual  inaulliciency, 
and  Al,  Pick*^  rtgrees  witli  ine. 


r 


(c)  The  Course  of  Chronic  Gastritis. 

The  course  of  a  primary  cbronie  gnslritis  is  cliaractcrised  by  the  local 
disturbances  and  their  effect  upon  the  general  condition.  The  former  have 
been  discussed  in  the  section  on  **diagnn>ijs."  The  latter  are  n^t  entirely 
uniform.  In  some  cases  the  weight  and  strengtb  may  be  atlccted.  In 
other  cases,  however,  either  one  may  be  quite  normal^  and  remain  so  for 
year!*;  or  there  luay  exis?t  (aufl,  tn  I  believe,  this  is  the  most  frts|Uont  case) 
alternately  a  good  and  bad  cnndition. 

Ab  a  whole,  the  gastro-enteric  canal,  and  along  with  it  the  whole 
body,  stands  in  a  labile  equilibrium.  In  marked  ca^^es  of  long  duration,  the 
reaction  upon  the  fifi/chic  sphere  is  discernible,  although  not  quite  so  con- 
i^tant  as  is  usually  assumed;  there  exists  inclination  to  hypochondria,  dis- 
like for  societ}'  and  for  work,  loss  of  sleep,  etc. 

In  goncral.  however,  we  may  say  that  chronic  gastritis,  even  in  the  con- 
dition of  incurability,  shows  a  benign  course  as  long  as  not  ooniplieated 
with  an  intestinal  catarrh.  The  compensation  of  lost  gastric  digestion  must 
be  a  very  extensive  one,  for  certainly  everybody  experienced  in  the  si>here 
of  diseases  of  the  stomach  knows  many  a  patient  with  incurable  gastritis, 
who,  in  spite  of  intercurrent  harmless  disturbances,  can  stand  the  usual  bill 
of  fare  and  shows  even  a  eons^iderable  increase  in  weight. 

«»Henimptor.  Diseases  of  the  Stomach,  Philadelphia,  1002,  Third  Edition,  P.  461. 
*«Boiis,  Zeit*ifhrift  filr  kliniaehe  Mefliein.  1894,  Bd.  25.  S.  285. 
*TAb  Pick,  Wiener  klin.  Wochenachrift  18t>2,  No.  46-47. 
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A  very  eharacteristie  ioatanoe  from  my  own  practice:  Stephen  F.,  joiner.  37 
jears  of  uge,  sujTtuing  from  Urn  time  uf  his  youlh  from  giu^tric  dii^turluineea,  con- 
Bisting  of  regiirgitalion  of  UxmI  iifttT  ingM^tion;  patient  reHWalJows  the  sumo,  i.e., 
rumimit«j4.  Moreoxer,  fr«|ueTitlyt  pre«Hure.  fulness,  inclination  io  diarrlnca,  [vide 
Btatement,  page  408]  anorexia.  The  examination  of  thi*  aiomaeh-contcnts  {for  moro 
than  fifty  separate  examinations)  shows  ahseni-e  of  frt'**  ami  combined  HCl,  trueca 
€tf  enzj^mes,  much  mucus;  even  In  the  fasting  stomach  an  abundance  of  mueu*. 
Patient  is  directed  to  eat  slowly  and  to  auppresH  regurgitation.  Patient  succeeded 
in  this,  and  improved  considerably  sinee  that  time,  an  increase  of  five  kilogrammes 
in  a  short  time.  Patient,  under  obs^ervatiion  for  more  than  three  years,  eats  the 
ftioat  inrligrfttible  footh  trifhout  unt/  dhtnrbotwtH  trhaicvcr  in  spite  of  an  absolute 
lack  of  IICI  and  almont  complete  abitciwe  of  enzymes. 

On  the  other  baud,  iiiiiny  cases  of  gastritis,  nnd  o^^pecially  tliosc  of  the 
atrophic  typt?,  with  grave  tilimentary  disturbanres,  particularly  those  with 
penucioug  antemia.  have  been  observed  (Austin  Flint,**  Quincke/*  Koth- 
nagel,*'*  Henry  and  Osier/*  Kinnikut,"  EiseBlohr/*  Ewald,"  Martius/* 
Schaumann/'"  Max  Koch,'^^  Knud  Faber  and  C.  E.  Bloch/^  Einhorn/"  and 
others) .  The  fact  that  many  observations  of  cases  of  atropliy  of  the  stomach 
without  nutritive  impairment  have  been  recorded,  proves  that  the  atrophy 
alone  cannot  account  for  the  severe  alteration  of  the  blood.  On  the  eon- 
trary»  an  exceDent  condition  of  strength  and  nutrition  has  frequently  been 
observed.  [Three  patients  with  entire  loss  of  hydrochloric  ai-id  and  en- 
zymes, who  have  been  under  observation  of  D.  D.  Stewart  and  myself  for 
about  six  years,  show  a  very  good  state  of  nutrition;  one  of  them  (woman, 
5Q  years  old)  has  lately  shown  si^s  of  tuberculosis.]  Indeed^  the  investi- 
gations of  metabolic  processes  made  by  v.  Noorden."^  Neusser,**  and 
Strauss**  have  shown  almost  perfectly  normal  assimilation  of  nutriments 

*«  Austin  Flint,  The  Ami^riean  Medical  Times,  1H«0;  quoted  by  Hemmeter,  Diseases 

of  the  Stomach,  1»02,  Third  Edition,  P.  849. 
*»  Quincke.  Volkmann's  8«mnilung  klinischer  Vnrtriige.  iHTil,  Xo.  100. 
w  Nothnagel,  I>utsehefl  Arcliiv  f.  klinisehe  Mcdicin.  lH7f>,  Bd.  24,  P.  25;?. 
*'  Henry  and  i)sler,  Americun  Journal  of  the  Medical  Seiences,  April,  1887. 
"  Kinnikut,  ihid.,  Otoher,  1K87> 

**  Eiscnlohr,  Deutsche  medicinische  Wochenaehrift,  1802,  P.  1105. 
**  Ewald,  Berliner  klinisehe  Wochensehrtft,  1HJ»5,  No.  45,  ami  ISM,  Xo.  70. 
w  Martius,  Achylia  gaslrica,  Leipzig  und  Wien.  isfl". 
"  Schaumann,  Zur  Kenntniss  der  sogit^nannten  Botriocephalus-Anilmie,  HeI»ingfors, 

r«fl4. 
*'  Max    Krwdi.   Ueber   Vcriinderungen    am    Magen    und    Darm    Ihi    d^r    pernicidBen 

Anamie,  Mugd«*burg,  lfi!^J8. 
«  Knud  FalHT  and  C.   E.  Bloeh,   Zeitschrift   fClr  klinisehe   Mcdiein.    IftOO.    Pd.   40, 

P:  98;  Archiv  fflr  Verdauungskrankheiten,   1904,  Bd.  10,  P.   1;  Beitriige  zur 

Pathologie  tier  Verdaunngsorgane,  Bd.  1,  P.  1-83,  Berlin,  1 000.     S.  Karger. 
»  Einhorn,  Arehiv  ffJr  Vordauungskrankheiten,  11)03.  Bd.  J1.  P.  147. 
«  V.  XtMjrdcn.  Zpitsehrift  f(lr  klinisehe  Medicin,  ISOO,  B«L  I",  P.  137. 
•I  Neusser,  Wiener  klinisehe  Wochensehrift.  1890,  No,  1.^. 
«  Straufis,  Zeitachrift  f  Qr  klmiache  Medici  n,  1900,  Bd.  41,  H.  1  lo  4,  P.  180, 
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even  in  cages  complicated  witli  pernkious  aajpniia.  The  finding  of  the 
simultaneous  atropiiy  of  the  small  intestine,  stated  by  Nothnagel,  Eisen- 
lohr,  Martius,  and  others,  has  lost  considerably  in  its  conclusive  force  since 
the  more  recent  invct^tijratioiis  f>f  G4'rlacli,  Ilabel,  Heiibner,  and  particularly 
of  Knud  Faber  and  lUoch^  who  in  unistin  referred  the  finding  of  atrophy 
of  tlie  mucous  membrane  of  the  ftraall  intestine  to  post-mortem  changes. 

A  particular  form  of  gnstriti-i  has  Iwcn  di'sorilipd  reeently  by  rarioua  writers 
as  gastritis  ulcerosa  anavhlorhifiirira  ( Nuiiwork,**  Muthieu,**  Swnyoni,'''  und  otheraj. 
Till**  form  is  distinjgriiiHhed  hy  tU<"  fuot  that  lurger  or  stnalh'sr  gOiitric  hicinorrhagca 
are  observed  in  the  courso  of  Oa*  disease,  wilhrnit  the  i»08t-inortem  exhibiting  any 
fiigns  of  an  uker.  At  the  present  time,  it  in  impossible  to  tell  whether  in  these  casea 
we  have  to  deal  with  a  eomplieation  of  gustritis  with  alterations  of  the  hlood-veaaeb, 
or  with  a  particular  type  of  hjeniorrhagic  erosions.  The  Hyniptonuitolog}-  of  these 
conditions  alno  is  not  »uJBciently  cU-ar. 


Diagnosis  of  the  Atypical  Form  of  Chronic  Gastritis. 

Above  we  have  eniphasii^ed  the  lack  of  prcffnant  tiui)jective  SAinptoms 
in  many  cases  of  chronic  gastritis.  This  fact  makes  the  diagnosis  of  ehrfinic 
gaMriiis  one  of  the  most  diflicult  ones  of  the  entire  gastric  pathology.  The 
most  important  j^ymptom^,  t^tith  as  anorexia,  press^ure,  eructation,  vomiting 
of  mucus,  may  be  absent  under  certain  conditinus;  cases  of  gastritis  matj 
even  e^ist  in  latent  condition  far  a  long  ixme^  till  the  patients  are  induced  by 
some  incident,  such  as  gross  indulgence  in  eating  or  drinking,  or  a  stub- 
bom  diarrhtt'a,  to  liave  their  stomachs  examined.  On  the  other  hand,  it  is 
noteworthy  that  a  chronic  gastritis  may  exhibit  the  precise  picture  of 
nervous  dyspepsia  (see  Differential  Diagnosis).  Tbe  patients  complain 
of  bitter  taste,  occasional  pressure  or  pain,  heartburn,  have  alternately  good 
and  bad  appetite^  may  at  times  readily  digest  foods  which  at  other  times 
make  disturbances,  exhibit  great  weakness,  change  of  mood,  insomnia,  etc. 
In  other  cases  patients  complain  exclusively  of  intestinal  disturbances, 
flatulency,  constipation,  inclination  to  diarrluea,  pressure  and  tenderness  in 
the  intestinal  region;  in  such  cases,  on  exact  examination,  a  marked  gas- 
tritis is  found  io  addition  to  enteritis. 

For  cases  of  this  kind,  the  examination  of  the  gastric  contents  is  the 
only  way  for  diagnosis.  Without  this,  it  is  true,  a  chronic  gastritis  may 
occasionally  be  gwessed,  but  nmy  never  be  recognised  for  a  certainty,  and 
an  entirely  perverse  therapeutic  road  (for  instance,  to  administer  alkalies, 
when  hydrochloric  acid  is  indicated)  might  lie  taken. 


«  Xauwerk,  Jfflnehener  med.  WocheriHchrift,  1897,  No.  arj-^'ifi. 
**  Mathien,  Maladien  de  T'eHtoniKP  et  de  rinteHtin.  Pnns,  1001. 
•*  Sanson!,  Archiv  f.  VerdHuungskmnkheiton,  IHCKi.  Bd.  6.  P.  L 
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D  iffe  re  n  t  ia  t  D  iag  n  osis. 

Neuroses  and  carLiuomti  of  the  stomach  have  to  he  considered  particu- 
larly in  this  regard. 

(1)  The  dilfercntial  ditifjtwsis  bt'ttveen  giifftric  eaiarrh  and  gastric 
neuroses  is  rather  ditiieiilt  in  atypic  eases,  sometimes  even  impossihle.  Not 
a  single  symptom  which  eouhl  not  be  common  to  either  one  I  In  spite  of 
this  there  are  a  iintiiber  of  hints  whit-h  may  serve  as  a  guiding  star  for 
diagnosis.  First,  the  course  and  disturbances.  In  cases  of  neurosis,  the 
course  is  quickly  changing,  good  days  alternating  with  bad  ones  in  a  hasty 
jumble,  while  in  chronic  gastritis  such  marked  lapid  clmngea  are  observed 
only  rarely  or  not  at  all.  The  complaints  in  chronic  gastritis  are  dependent 
on  the  act  of  digestion,  or  stand  at  least  with  the  same  in  unmistakable 
connection;  this  may  be  tlie  case  also  in  mnn'osis,  hut  most  frequently  there 
is  no  distinct  relation  between  ingt^slion  of  food  and  complaints.  Likewise 
there  is,  in  eases  of  gastritis,  an  unmistakable  dependence  of  the  degree  of 
the  eomphiints  on  the  fpiantity  and  quality  of  the  food,  while  such  a  correla- 
tion exists  only  sfltghtly  or  not  at  all  in  neurosis^  though  Uiere  are  also  occa- 
sional e.xoeptions. 

Without  doubt,  the  result  of  llie  exaiiiination  of  the  gastric  contents 
yields  the  surest  decision,  r>ut  by  no  means  in  all  cases.  It  is  decisive  as 
soon  as,  on  examination  of  the  gastric  contents  froui  the  fasting  stomach, 
or  after  test-breakfast,  hmje  (imounts  of  nmrn.^.  epiiheiia!  a'?/.s  of  the  gas- 
trie  mucosfh.  atid  Icfrcortftcs  in  large  fonfflomcraiionj^  arc  coustanifij  found. 
Hyperehlorhydria,  hypochlorhydria,  and  aehlorhydria  alone  may  indicate 
just  as  well  a  simple  nervous  ilefjression  (nervous  achylia)  as  a  ghmduhir 
gastritis;  the  rapid  alternate  change  of  hydrochloric  acid  secretion  would 
rather  indicate  gastric  neurosis.  Of  great  importance,  according  to  ray 
investigations,  is  the  examination  of  the  enzymes.  With  the  exception  of 
the  achylia  gastrica,  discussed  in  the  Chapter  on  Nervous  AJf  eel  ions, 
absence  of  enzymes  in  connection  with  absence  of  hydnx-hloric  acid  is 
rather  rare  in  neurosis.  In  chronic  gastritis,  too,  it  is  true,  enzymes  may 
he  found  in  a  normal  degree  in  the  beginning  of  the  disease,  but  as  the 
atlection  progresses,  they  gradually  disappear,  as  already  mentioned;  this 
gradual  disappearance,  or  more  so,  the  entire  absence  of  enzymes,  in  con- 
nection with  demonstrable  increase  of  gastric  uiiicns,  tudicates,  according 
to  my  experience,  always  inflammatory  processes  in  the  gastric  mucosa. 
If  accidentally,  on  examination  of  the  gastric  contents,  a  small  frag^ient 
of  gastric  mucosa  can  be  obtained,  unrler  favourable  conditions  it  may  be 
made  evident  whether  nn  intact  of  catarrhal  gastric  mucosa  is  present. 
(Compare  Genera!  Part,  p.  24-^.) 

J^.  Differiniifd  Diagnmis  between  Gasiriti.^  or  Gastric  Carcinoma. — 
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This  differential  diagnosis  occurs  in  cases  of  severe  catairlig  of  the  stomach 
accompanied  by  gre^t  loss  of  weight,  or  of  cancer  of  the  stomach  witliout 
palpable  tumour.  The  subjective  symptoms  in  such  cai^es  are  of  Httlc 
value,  as  carcinoma  also  may  be  complicated  with  chronic  gastritis.  But 
the  gradual  course  of  the  chronic  gastritis,  characterised  by  ?low  exacerba^ 
tions  or  alternating  improvement  and  deterioration,  is  of  importance  if 
compared  to  the  carcinoma  with  its  onset  frequently  accompanied  by 
grave  general  conditions  (emaciation,  vomiting,  etc.)  and  all  this  occur- 
ring in  many  cases  while  the  stomach  was  apparently  healthy.  The 
degree  of  loss  of  weight  and  vitality  in  patients  with  gai^tric  catiirrh 
is  rarely  as  great  as  in  those  with  carcinoma.  If  increase  of  weigtit  occurs, 
as  it  may  happen  not  too  seldom  nho  in  carcinoma,  it  does  not  last  long.  In 
these  cases,  too,  the  examination  of  the  gastric  contents  is  of  greatest  im- 
portance; in  cases  of  idiopathic  chronic  gastritis  a  grave  motor  disturbance 
of  the  function  of  the  stomach  either  dot's  not  occur,  or  at  least  very  seldom, 
and  the  stomach  is  empty  in  the  early  morning,  with  the  exception  of  mucus 
or  some  gastric  juice;  in  cases  of  gastric  carcinoma,  a  considerable  motor 
weakness  develops  fretjiiently  even  in  the  early  stages,  and  tiie  result  in 
stagnation  in  the  stomach  and  retention  of  acid  material  in  the  stomach  in 
the  morning. 

The  siomach'CoulenU  in  chronic  (jastrtiiji,  as  a  matter  of  coufisc,  only 
on  the  pre^^umption  of  a  tesi-breukfast,  are  distinguished,  as  a  nde.  by  the 
absence  of  orgauic  acids,  particiihtrhj  lactic  adds;  cancer  of  the  stomach, 
however,  exhibits  fretiueniltj  even  at  an  early  stafjc,  excess  of  lactic  or  fatty 
adds.  On  the  other  hand,  it  is  well  known  that  in  cases  of  carcinoma, 
motor  disturbances  may  be  absent  for  a  Jong  time  so  that— always  presumed 
that  no  tumour  is  palpable — the  examination  of  stomach-contents  is  entirely 
like  that  of  cases  of  chronic  gastritis.  In  such  cases,  the  condition  of 
weight  in  connection  with  forced  nourishment  has  to  he  considered*  If 
this  increases  for  weeks  accompanied  by  an  increase  of  bodily  strength,  it 
would  speak  against  a  malignant  neoplasm  is  spite  of  the  persistence 
of  subjective  and  objective  rlisorders.  Of  great  differential  diagnostic 
importance,  as  I  could  observe,  is  the  examination  of  the  gastric  contents 
and  particularly  of  the  faeces  for  occult  blood.  For.  whereas  in  chronic 
gastritis,  with  exceedin^dy  rare  exceptions,  occult  bleeding  does  not  occur, 
it  is  most  frequent  in  carcinoma  {vide  Cancer  of  the  Stomach). 

Trent ment  of  Chronic  Gastritis. 

The  proceeding  must  vary  according  to  the  affection,  whether  it  is  an 

idiopathic  or  a  secondiiry^  process.     In  the  latter  case,  the  removal  of  the 

factors  which  incite  the  catarrh  through  passive  congestion  is  the  first  and 

most  important  requirement.     In  practice,  however,  there  arc  great  diffi' 

27 
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cultiefi  to  overcome.  Who  could  cure  the  secondary  catarrh  caused  through 
cirrhosis  of  the  liver  hy  removal  of  the  congesting  cause;  who  believes 
tliere  is  good  hope  for  removing  the  gastritis  by  administration  of  digitalis 
in  cases  of  a  severe  disturbance  in  compensation  in  a  mitral  insufficiency? 

The  chances  are  more  favourable  in  complications  with  diseases  of 
the  lunya  imd  t^tomacli.  The  same  medicinal  factors  wliich  are  indicated 
for  the  former  act  also  either  directly  or  indirectly  upon  the  digestive  tract. 
Favourable  climatic  conditions,  especially  mountain  air,  a  suitable  strength- 
ening diet,  or,  better,  a  combination  of  these  factors,  as  they  are  met  with 
in  numerous  sanatoria  of  Germany  and  Switzerland,  have  undoubtedly  a 
^ favourable  influence  upon  the  dyspeptic  disorders  of  phtliisis.'^*  Further- 
more, there  are  mineral  waters  which  exert  a  healing  action  upon  botli 
lungs  and  stomach,  as,  for  instJince,  the  alkaline-muriatic  springs  of  Ems, 
Oleiehenberg,  Luhatschowitz,  Roisdorf,  Scawnicza  (ilagdalen  Spring) » 
Sel'ters  [8t.  Ixiuis  Spring,  Michigan,  Saratoga  Seltzer  Spring,  New  York], 
and  others.  Among  the  drugs  proper,  creasole  and  its  derivateg  (guaiacol, 
thiocol,  crei^Botal,  etc.)  have  acquired  a  permanent  place  as  symptomatic 
remedies  in  the  treatment  of  phthisis  pulmonmn  complicated  with  gastric 
aiTections, 

On  an  average  the  treatment  will  be  symptomatic ;  the  remedies  to  b^ 
considered  coincide  with  those  administered   in  primary  chronic  gastritis. 

We  have  to  consider  in  the  treatment  of  primary  chronic  gastritis,  (1) 
hygiene,  especially  hygiene  of  mouth  and  stomach,  (9)  diet,  (3)  mechano- 
therapy, (4)  hydro-hlaneotherapy,  (5)  physical  methods,  ((>)  the  medicinal 
treatment  proper. 

1.  Ilpjiene  of  Mouth  and  Stomach. — The  majority  of  people,  partly 
from  ignorance,  partly  from  uncleanlincss,  neglect  the  hygiene  of  the 
mouUi.  Usually  they  content  themselves  with  rinsing  their  mouth  once 
in  twenty-four  hours.  At  the  same  time  they  are  unaware  that  the  chief 
Bource  of  the  products  of  decomposition  lies  in  the  tongue;  especially  the 
dorsum  linguae  is  the  seat  of  numerous  stagnant  products  of  food  and 
mucus.  This  may  he  easily  demonstrated  to  the  patient  himself,  if  the 
fur  of  the  tongue  is  scraped  off  by  means  of  a  spatula,  and  the  patient  is 
told  to  smell  it.  In  my  opinion,  gastritis  and  dyspepsia  are  just  the 
reverse  of  that  which  was  formerly  imagined,  namely,  the  sequel  of  such 
lingual  catarrhs.  They  may  he  easily  cured  by  careful  cleaning  of  the 
tongue  with  sui table  tongue-brushes,  so-called,  whicli  may  be  immersed 
in  a  2  to  5  per  cent,  solution  of  hydrogen  peroxyde.  In  the  beginning  such 
a  cleaning  of  the  tongue  nmst  he  performed  three  or  four  times  daily;  later, 
twice  a  day. 


••  JuLworski,  Gazeta  lekaraka,  Warschau,  1892. 
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2.  The  diet  varies  according  to  the  type  and  stage  of  the  disease.  Only 
one  function  is  usually  well  preserved  in  all  types  of  gastritis,  namely,  the 
motor  function.  The  transport  of  the  iugesta,  and  particularly  that  of  the 
liquids,  is  normal  or  but  slightly  disturbed.  As  we  know  tli rough  recent 
investigations  that  the  dieappearance  of  liquids  reprejiw^nts  essentially  a 
peristaltic  function,  nutrition  with  soujis  and  other  liquid  foods  is  decidedly 
rational  in  all  these  cases;  but  it  does  not  suffice  for  the  necessary  economy 
of  the  body.  It  is  true,  we  can  increase  the  (006  value  of  the  soups  by  addi- 
tion of  butter,  eggs,  meat-extracts,  and  albunioscs,  but  even  so  very  excellent 
results  cannot  be  obtained  for  the  nutrition.  Solid  foods  must  be  added. 
The  lirst  eomlition  for  their  administration  is — and  this  cfinnot  be  em- 
phasised enough — a  good  set  of  teeth !  The  golden  rule  of  slow  cuting  and 
thorough  mastication  must  also  be  impressed  upon  the  patient. 

The  choice  of  solid  foods  and  the  method  of  their  preparation  vary 
according  to  the  type  of  the  chronic  gastritis.    If  abundant  HCl  has  been 


fFig.  55, — Carrier's  Maatieator,! 

found,  protcids  in  shape  of  eggs,  meat,  and  fish,  suitably  prepared^  are  cer- 
tainly harmless.  In  cases  where  HCl  secretion  is  absent^  or  considerably 
decreased,  the  diet  is  similar,  though  greater  care  must  be  taken  in  the 
selection  and  preparation  of  meat,  and  salt  and  spices  in  moderate  quan- 
tities may  not  only  be  permitted,  hut  may,  on  the  contrar}%  be  ver}^  desir- 
able for  the  stimulation  of  the  glandular  secretion.  As  the  connective  tis?- 
sue  is  not  digested  without  HCl  and  also  remains  undissolved  in  the  intes- 
tines, beef  may  be  allowed  only  after  having  been  rid  as  much  as  possible 
of  connective  tissue,  i.e.,  scraped  meat.  Likewise,  acids,  salads,  highly 
spiced  curries,  must  l>e  avoided.  Light  vegetables  prepared  as  purees  may 
he  recommended.  There  is  no  objection  to  fresh  butter.  Meat  must  be 
prepared  in  the  steam  broiler,  if  possible  previously  minced  or  hashed  with 
a  so-called  "masticator"'*  [Fig.  55].     A  fine  division  of  foods  is  to  be  pro- 

•  I  have  frcM|iienlly  iriade  use  of  *Tarrior'8  Maatikator,"  for  aale  at  large  shops 
for  kitchen  utensils  [and  hospital  supplies ]. 
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moted  by  drmking  suitable  beverages  (preferably  acidulous  waters).  Milh 
given  methodically  in  the  form  of  a  "cure'^  is  suitable  only  for  the  first  stages  ; 
in  advanced  cases  milk  may  occasionally  be  added  to  soups,  e<JCoa,  potatoes, 
rice,  farinaceous  dishes,  ete<,  but  always  only  in  small  amount.  Kefyr  two 
days  old,  or  if  diarrhoea  is  present*  three  days  old  (Vo  to  1  litre  daily)  is  pre- 
ferable. If  mucus  is  very  abundant  in  the  stomach,  alcohol  and  tobacco 
must  be  forbidden.  Fata  in  a  good  form,  as,  for  instance,  butter,  cocoa-nut 
butter  may  be  advised  oven  in  this  stage ;  in  order  to  increase  the  ingestion 
of  fat  in  debilitated  patients,  v.  Mering's  "Kraftchocolade"'  (Hauswahlt 
Vigor  Chocolate),  which  contains  21  per  cent,  of  fat,  and  the  more  recent 
Lipogenchoeolate  are  very  suitable. 

In  the  following  there  is  a  rational  bill  of  fare  for  a  case  of  chronic 
gastritis:  — 

7  A.  M. 
200  c.  cm.  milk   (135)   with  40  Cm,  of  coocmi   (210)         Calories. 

plus  30  Gm.  of  sugiir ca        4*12.0 

Or       50  Gm.  qf  oake«    Ibiseuital 1R7.0 

50  Gm.  of  Zwieback   ,....».        178.9 

10  A.  M. 

50  Gm,  of  wheiit  brt^ad  with  30  Gm.  of  butter. .....        343,0 

\m  Gm.  of  eftlf'j*  bruin . 140.0 

Or     100  Gm,  of  tMlf'a  sweetbread  {OO). 
100  Gm.  of  pike   {broiled),   (71.75), 

I  pgg  (100). 
50  Gm.  of  nil  need  ham   (225). 

1  P.M. 

Soup  made  of  30  Gm.  of  tapioca^  10  Gm.  of  butt«r» 

and  1  i'gg - 282*0 

100  Gm.  of  noodles 352.6 

Or    100  Gm.   of  spinach    (165),    100  Gm.  of  bean-pur#e 
(inaj,  100  Gm.  of  carrots  (40). 
50  Gm,  of  nmshed  y>ot4itofi«  (03.7). 

100  Gin.  of  meat  from  brwist  of  spring  chicken 106.4 

Or     100  Gm-    of    veal    nitlct     (230),     100    Gai.    of    veal 
(slewed),  a  I  HO  Hcpiab^  gaiitc,  fish. 
100  Gm.    of    ftirma     pudding     (omelette,    bara     and 

omelette,  etc. ) ...,..._._        288.0 

4  P.  M. 

100  Gm.  of  milk  (with  tea),  plus  20  Gm.  of  sugar.  . ,        147.5 
25  Gm.  of  cakes  (biscuital . .  , 93.5 

8  P.M. 

50  Gm.  of  whcatbread,  plus  30  Gm.  of  butter 343.0 

50  Gm,  of  scraped  meat 59.5 

2804.5 
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General  directions  as  to  the  number  of  meals  and  quantity  of  ingesta 
cannot  be  easily  given;  frequently  pmctice  carries  our  reasoning,  though 
theoretically  it  may  appear  well  constructed,  ad  absurdum.  It  may,  how- 
ever, be  stated  that  small  and  fretiuently  repeated  meals  are  almost  always 
taken  care  of  without  difficulty,  while  copious  ingestion  of  nourishment 
will  incite  sulTering.  In  tiiose  cases  where  secretion  of  gastric  juice  is 
absent,  repeated  drinking  of  small  quantities  of  acidulous  lemonades  (hy- 
drochionc  and  citric  acid,  etc.)  during  meals  may  have  favourable  action. 

Special  attention  has  to  be  given  to  constipation,  whichy  however^  is 
never  so  stubborn  as  to  demand  special  aperient  remedies;  in  the  morning 
a  glass  of  warm  salt-water,  salt  (as  much  as  on  the  point  of  a  knife  to  5? 50 
cubic  centimetres  water),  a  small  quantity  of  honey,  milk-sugar,  mannit 
or  Iffivulose,  plum,  fig»  or  prune  prer^erves,  some  Graham  bread,  buttermilk 
or  kefyr  (two  days  old).*  and  if  necessary  a  glycerine  suppositorium  or  an 
enema  J  are  usually  sufficient. 

If  inclination  to  diarrhiea  is  present,  the  administration  of  huckle- 
berry-wine, myrtil  confection  (one,  two,  or  three  times  a  day),  Eichelcacao 
(acorn-cocoa),  or  Eichelkaffee  (acorn-coffee)  is  to  be  recommended;  regu- 
larly administered  soups  of  rice  and  barley  flour  are  suitable  diets/^  |  Oat- 
meal soups  are  less  adapted,  as  they  are  more  conducive  to  diarrhrea,] 

3.  The  mcchanicul  treatment  consists  of  the  application  of  lavage. 
The  same  is  indicated  only  when  excessive  amounts  of  mucus  adhere  fast 
to  the  stomach-contents.  In  such  cases  lavage  is  most  suitably  done  by 
warm  salt  solution  {I  per  cent.)  or  with  addition  nf  limewater  (1  to  5  ttible- 
spoonfulg  to  1  litre) ;  the  capability  of  the  latter  of  dissolving  mucus  has 
been  recently  emphasised  by  Hamack.**  It  is  best  to  apply  lavage  in  the 
morning  before  breakfast,  because  the  masses  of  mucus  are  then  easier  to 
remove. 

Fen  ton  B.  Turck"*  has  recommended  for  the  same  purpose  an  ap]>a- 
ratus  which  he  called  a  gyromele  (Fig,  50).  This  consists  of  a  stomach 
tube  wliich  can  be  rotated  by  means  of  a  rotary  disc  and  ia  provided  on  its 
end  with  a  sponge.  After  ihe  easy  introduction  of  the  apparatus,  the 
sponge  is  put  in  rotation  jind  glides  over  the  mucosa  of  the  greater  curva- 
ture, the  pylorus,  and  the  lesser  curvature.  The  apparatus  serves  to  remove 
the  mucus  adhering  to  the  gastric  walls,  and  may  also  be  used  for  electrisa- 


♦  [Kt'f^T  (onp  day  nldli  nifiv  W  preferable  in  this  pondition.] 
*'  Brtrts,  Diflprnostik  iind  Tlu^rflfde  der  DHmikninklieitPn.  lj']pzig,   IHOl.  2  Aiifl..  P, 

2^1.     Translation  by  S.  Bascli,   Di.scasGs  of   thp   Iiit<^stine«,  Xew  York.   1001, 

P.  224. 
*  Harnack,  Daa  Kalkwa'^ser,  Berliner  klin.  Woeh  en  sell  rift,  1S88,  No.   IR. 
•»Turok.  Npw  York   Medical  Journal,   February  22,    ISOfl;    Wiener  med.  Wochen- 

schrift,  1895,  No.  1  and  2. 
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tion  of  the  mucosa  membrane.  The  apparatus,  the  value  of  which  I  do  not 
know  by  my  own  experience,  has  not  rueoivcd  any  special  attention  up  to 
the  present  time. 

AewirdiDg  to  Aug.  Richter,"'^  the  reinovjil  of  the  gastric  mucus  is  more  Biicoes*- 
ful  if  the  tube  in  introdufH  only  tn  tht*  enrtliii,  whiTt^by  the  lavage  aohition  irrigiites 
the  gastric  walla.  Before  rcuiaval  of  the  water  thi*  tube  i»  introduced  further,  a1x»ut 
ten  to  twelve  centimetres,  and  then  the  funnel  is  lowered  slowly.  I  This  procedure 
has  always  been  taught  und  earried  out  by  thi*  lute  Dr.  D.  D.  iStewart  in  the  Post- 
graduate Sc-hool  of  the  Phihidelphia  Polyclinic;  I  rtiay  mid  thut  in  cases  where  there 
is  a  ver^'  teiiaemus  mucus,  as  well  as  difficulty  in  removing  other  gastric  contents, 
the  alternate  applirution  of  warm  (oven  hot  I  and  cold  (even  iee-cald|  wnter  has 
been  of  good  efl'ect  in  my  pnijctiee;  it  seems  that  the  eohi  water  has  a  brisk  efTeet 
upon  the  gastrie  wallw.  whereby  mucus  is  separated  from  the  walls  and  the  other 
gastric  contents  are  shaken  up.] 


Fig.  56, — Turck's  Gyromele.    D,  Rotnry  disk.    E,  Cord  cable.    S,  Sponge. 


In  other  cascs»  bb,  lor  instance,  in  atrophy  of  the  gastric  inucoea  or 
catarrh  without  formation  of  mucus,  lavage  is  not  particularly  indicated. 

4,  The  Imlneoihcrapeulic  iredtmeni  is  for  the  purpose  of  dissolving 
or  mechanically  removing  the  mucus  and  to  vitaUse  the  sunken  glandular 
power.  In  former  as  well  as  in  recent  times,  a  great  variety  of  mineral 
waters  has  been  praised  as  successful  for  this  purpose.  As  a  whole,  it  must 
be  said  that  in  spite  of  all  the  progress  in  the  chemistry  of  diseases  of  the 
atomnch,  a  real  understanding  of  the  action  of  mineral  waters  upon  chronic 
gastritis  is  lacking.  The  following,  however,  seems  to  be  certain:  small 
quantities  of  mineral  waters  containing  sulphate  of  sodium,  and  probably 
also  the  alkaline  and  alkaline-muriatic  waters,  stimulate  the  glandular 
function,  larger  quantities  inhibit  it:  sodium  chloride  waters  stimulate 
glandular  function  in  all  cashes  where  there  is  still  any  possibility  of  func- 
tion. In  the  individual  cases,  for  the  beginning  stages  of  catarrh  as  well 
as  for  gastritis  acida,  the  sulphate  of  sodium  waters   (Carlsbad,  Elster, 

w  Rjcbtcr,   Zeitsehrift   filr   ditttetiache    und   physikaliachc  Therapie,    1899,    Bd,   2, 
P.  347. 
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Marienbad,  Franzensbad,  Rohitch,  [Btidford  Springs,  Pennsylvania])  as 
well  as  the  alkaline  and  alkaline-niurintic  acidulous  waters  (Bilin,  Vichy» 
Fachinguti,  Giei?sh libel,  Krondorf,  Vals,  Ems,  Gleichenberg,  Roisdorf,  Sel- 
lers [Londonderry  Litbia  Springs,  New  Hampshire])  in  medium  doses  are 
to  bo  reeonimended:  for  llie  later  stages,  especially  the  sodium  chloride 
waters  would  be  suitable.  Among  the  latter,  Kissingen  (Ragoezy,  Pandur), 
Ilomburg  (Elisabethspring),  [Hathom  Springs,  Saratoga,  N\  Y.],  have 
already  acquired  well-known  reputation;  Wiesbaden  (Kochbrunnen^  60'' 
R*)  has  begun  to  join  in  their  success.  Fnrtliennore,  we  liave  to  consider 
Soden  (Milchbrunnen),  ilergentheim,  Rehme  (Bitterbrunnen),  Baden- 
Baden  (Hanptstolleniiuelle),  and  others.  As  a  matter  of  economy,  the 
mineral  waters  rnay  be  suitably  replaced  with  the  very  low-priced  Sand<>w's 
salts,*  which  contain  the  essential  ingredients  of  the  respective  mineral 
waters,  "Bitter  waters."  on  aecoimt  of  their  irritative  action  upon  the 
gastric  mucosa,  are  best  avoided. 

It  hardly  needs  special  mention  that  mineral  waters  must  always  be 
administered  in  combination  with  the  respective  diets.  The  favourable 
re»?ult8  in  Kissingen^  Carkbad,  llornburg,  Nenenahr,  etc.,  are  probably 
never  referred  to  the  use  of  the  mineral  spring  waters  and  mineral  spring 
baths  by  themselves.  [The  diet  is  always  neglected  at  American  springe; 
the  managers  of  the  hotels  usually  do  not  care  to  have  the  trouble  of  a 
separate  diet  kitchen;  but  this  negligence  is  partly  or  for  the  greatest  part 
the  fault  of  the  physicians,  who  do  not  insist  ujion  dietetic  measures.] 

5.  Phtfsical  Methods. — Among  them  we  have  to  mention,  alx>ve  all, 
the  warm  packs  (Umschliige),  justly  liked  in  tlie  treatment  of  chronic 
gastritis.  The  most  suitable  time  for  their  application  is  at  bedtime,  hut 
they  may  also,  if  possible,  be  applied  during  the  day.  Of  similar  service 
is  also  Wintemitx's  Unischlag  (General  Part,  page  342).  These  packs 
are  particularly  beneficial  against  the  painful  sensation  of  pressure.  Other 
hydrothcrapeutic  measures,  such  as  half-bath,  frictions,  Scottish  douches. 
etc.,  may  also  be  applied  to  advantage  in  chronic  gastritis,  especially  in  tJhose 
cases  complicated  with  iieuniBthenia. 

6.  Medicin/il  Trentment, — The  Uf^e  of  drugs  is  avoidable  in  a  great 
number  of  cases  of  gastritis,  Ijccnuse  dietetic  and  balneotherapeutic  meas- 
ures by  themselves  are  usually  satisfactory.  It  is  true,  it  is  not  entirely 
easy  to  withsLimd  the  temptation  to  use  one  of  the  *%ost  approved"  of  the 
large  number  of  "stomach  remedies.''  And  yet  the  eases  treated  nofi- 
wedirinaJhj  are  the  rnosi  instrucfire,  especially  as  the  if  also  shotp  the  patient 
thai  his  salvation  depends  esseniially  on  the  rest  of  the  diseased  organ. 


•  fSimilar  salts  are  put  on  tlie  market  by  a  number  of  American  pharma- 
ceutical bousea.] 


424 


ACl'TE  AND  CHRONIC  (JASTRITIS. 


Occasionally,  however,  there  occur  Rviuptomy  which  require  a  special 
iiicdicinal  treatment^  as,  for  instance,  anorexia,  pressure,  ami  intestinal 
complaints, 

Ag:ainst  anorexia  the  above-menlioiied  sodium  chloride  waters  are  very 

suitable  remedies  in  many  cases ;  where  they  fail,  the  other  remedies  also 

have  only  a  slightly  marked  effect.     In  such  cases,  I  recommend  the  bark 

>f  condurango  and  columbo  (fluid  extracts),  one  teaspoonful  before  meals 

iveral  times  a  day. 

Fluid  extract  of  belaj  indiciu  (one  tciispoonful  in  a  wineglassful  of 
w^ater  one-half  hour  before  meals,  two  or  three  times  a  day)  has  occasion- 
ally been  of  reuily  good  service  to  me.  In  more  recent  time  extractum 
Chinte  Nanning  has  been  highly  recommended  by  Thomalla*^  as  a  stom- 
achic, part  icy  la  rly  in  dyspepsia  of  chloraties  and  alcoliolics.  This  is 
a  fluid  preparation  with  5  per  cent,  alkaloid  and  containing  all  active 
ingredients  of  the-  red  cinchona  bark  in  solution,  especially  also  the  cin- 
choim  tannic  acid,  while  the  inactive  substauce.s  have  been  removed.  The 
dose  is  15  to  20  drops  in  water  or  port  wine  three  times  a  day. 

The  importance  of  creasote  as  a  stomachic  has  already  been  mentioned. 
An  addition  of  tinctura  nucis  vomica?  may  be  not  amiss;  orexine,  however, 
is  not  indicated  in  chronic  gastritis,  on  account  of  the  irribitive  action  upon 
the  gastric  mucosa.  The  other  bitter  remedies,  such  as  tinctura  chinas  com- 
posita,  elixir  aurantium  compositum,  tinctura  amara  and  aroinatiea,  and 
many  similar  ones  are  uothing  more  than  a  plaeeljo;  a  real  infiueiu'e  upon 
the  appetite  or  the  inflammatory  process  is  not  to  be  thought  of,  as  I  could 
convince  mvfielf  in  the  course  of  many  years. 

Since  the  proceeding  of  v.  Leube,''^  liydrochloric  acid  has  not  disap- 
peared from  the  treatment  of  the  chronic  catarrhs  against  the  painful  pres-- 
sure,  and  simidtaneously  against  Ihe  flatulency  also.  I  gave  my  opinion  on 
the  II CI  treatment  in  the  r»enera!  Part  (page  358).  I  administer  hydrti- 
chloric  acid  in  merlium  doses  (10  drops  in  water  three  times  a  day)  in 
initial  catarrhs  as  digestive  constantly  after  meals;  in  advanced  cases,  when 
the  pf>ptie  enzymes  have  disappeared  entirely  or  almost  entirely,  liydro- 
chloric  acid  has  ihe  function  of  siimulaUng  the  pancrmiic  secretion  (Paw- 
low).  In  these  cases  the  administration  of  hydroehloric  acid  on  an  empty 
stomach  is  indicated.  Instead  of  hydrochloric  acid,  l^ob.  Flatow^^  recently 
recommended  addol  (Betainchlorhydratel  in  doses  of  0.5  to  1.0  gramme, 
whereby  the  smaller  dose  corresponds  to  about  .i  drops,  and  the  larger  dose 
to  about  8  drops  of  pure  livdrochlorie  acid.  The  preparation  is  put  up  for 
snle  in  tablets,  is  easily  soluble  in  water,  and  mav  also  he  combined  with 


"  R.  TTiofiinlla,  Tliprnpputiselic  Monat^ln^fle,  1S9J». 

"t.  Ijeubc*.  V.  Ziemssoti'a  Handbuch,  Bd.  7,  Hoft  2,  P.  75. 

^  Rob.  Flatow,  Deutaehe  medicinisehe  WcK^henechrift,  1005,  No*  44. 
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pcpsine  in  a  stable  form.  Flatow  frequently  used  the  preparation  success- 
fully in  nervous  subaciditj  and  inacidity.  [I  have  used  chloralbacid  to 
advantiige  at  various  timcj?.]  In  these  case-s  j>ancreas  powder,  pankrcon, 
and  papain  (0.3  to  0.5  in  tablet  form)  [as  well  as  caroid]  are  suitable 
igestive  remedies;  the  latter  dissolve  most  easily  meat-albumen,  while 
^'-albumen  is  dissolved  to  u  lesser  extent  The  j*aid  povrders  may  be 
administered  after  nieak,  either  in  powder,  [in  gelatine  capsules]  or  tablet 
form.     (Compare  General  Part,  page  37^3.) 

Frequently,  in  eases  of  chronic  gastritis  pepsine  preparations  with 
or  without  HCl  have  been  given.  The  inefficiency  of  these  preparations  has 
already  been  emphasised. 

In  most  recent  time  French  investigators,  relying  upon  the  classic 
experiments  of  Pawlow  and  Scbumowa-Simanowska  on  dogs,  were  the 
first  to  make  the  trial  of  administering  the  gastric  juice,  thereby  obtained, 
to  human  beings.  (Fremont,'*  Launois,  Earth,  Legendre,  Iluchard/'^ 
A,  Robin/*  and  others.)  The  experiences,  known  so  far,  particularly 
in  eases  of  hypochlorhydria  and  nexvoux'^  dyspepsia,  geeui  to  He  favourable. 
Paul  Meyer/^  too,  it  is  true  on  the  basis  of  only  one  observation,  considers 
the  eflSciency  of  the  canine  gastric  juices  ("Gast^rine  Fremont")  very  hope- 
ful.. According  to  A,  Finkelstein/'*  we  have  in  the  gasterine  a  powerful 
remedy  m  chronic  gastritis;  it  showed  itself  very  useful^  too,  in  cases  of 
ana-niia,  typhoid  fever  ( ?),  even  in  cancer  of  the  stomach  it  gave  excellent, 
tboui^h  l>ut  palliative  services.  According  to  ray  opinion,  the  favourable 
effect  can  rest  solely  in  the  higher  amount  of  pepsine* ur  in  the  action  of  the 
same,  particularly  as  the  pepsine  preparations  which  are  in  the  market 
prove  themselves  often  entirely  valueless.  Nevertheless,  further  trials  with 
**gaeterine''  ought  to  he  Jodked  for  with  great  interest.  [There  is  no  doulit 
about  the  greater  effect  of  the  natural  acid  gastric  juice  if  compared  with 
the  hydrochloric  acid-pepsine  mixture.'^®] 

Punjniives  as  well  as  anti-diarrhcpica  are,  in  the  treatment  of  chronic 
gastritis,  not  only  superfluous  (excepting  intercurrent  instances  which  occa- 
sionally require  action)  but,  in  my  opinion,  directly  injurious.  We  stated 
al>ovc  for  either  eventuality  the  suitable  dietctie  measures  which  are  suili- 
cient  in  almost  all  cases. 


^*  Fremont*  Bulletin  gPnfral  de  thi^rupputjqiie,  1898. 

"Huchnrd,  Bullelin  de  la  Roci^t^j  de  therapeutiquc,  1890,  Xo.  16  and  17;  ibid.,  lOOO, 

No.  23  and  24.  P.  542. 
WA.  Robin,  ibid, 

'^PauI  Meypr,  Zeitsclirift  ftlr  diatetieclit?  und  |i1iyftlktili«c-lie  Thtrapie,  lilOO.  P.  220. 
"A.  Finkelstein,  Wratsch,  1900,  No.  32;  quoted  in  Tlifrapie  der  Oegenvvnrt.  1000, 

P.  472. 
**  Albert  Bemhcim,  PennsylvanJn  Medical  Journal,  February,  1906. 
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The  Round  Ulcer  of  the  Stomach. 

^  Ulcus  Venirkuli  Rotundum,,  PurforonB,  Corroaivum,  pQpticum,  Rodena) 


Frciitninar^  Remarks. — Round  ulcer  of  the  etomach  is  ii  loss  of  sub- 
stance of  the  nuu'ous  niombraue  of  the  gtoinach,  with  a  tendency  to  progress 
toward  the  depth  of  the  mucosa,  llie  losses  of  substance  of  the  mucosa 
may  be,  from  the  beginning,  broad  and  deep,  or  may  be  gradually  confluent 
from  several  smaller  losses  of  substance.  The  views  on  the  etiology  of  the 
round  gastric  ulcers  vary  very  widely.  It  must  be  assumed  as  a  certainty 
that  the  most  ditfcrent  causes  and  conditions  may  lead  to  the  development 
of  a  gastric  ulcer.  Though  it  is  a  fact  that  gastric  ulcers  occur  in  individ- 
uals of  all  ages  and  all  walks  of  life,  it  has  been  shoMn  thiit  certain  ages 
and  certain  anomalies  in  nutrition  are  predisposing  factors  in  the  formation 
of  ulcers.  In  referrirg,  as  regards  the  widely  varying  theories  on  the  etio- 
loifieal  factors  of  the  development  of  the  jxaslric  ulcer,  to  the  huge  text- 
books on  diseases  of  the  stomach/  we  will  emphasise  in  the  following  briefly 
the  most  salient  points.  Above  all,  it  must  be  stated  that  tliere  is  no 
uniform  aiiolog\'  for  gastric  ulcer  which  will  fit  in  all  cases.  If  the 
theories  on  the  ulcer  hold  siuch  a  liroad  s])ace  in  our  text-books,  it  is  proven 
that  not  one  of  them  *is  satisfactory  for  the  interpretation  of  the  various 
conditions  under  which  formations  of  ulcers  may  develop.  The  most  valid 
one  is  still  Virchow's''  opinion  that  circulatory  disturbances  in  the  larger 
branches  of  the  vessels  which  supply  the  gastric  walls  represent  the  starting 
point  of  the  formation  of  gastric  ulcers.  But  Yircjiow  arlds  that  erosions 
and  bleeding  ulcers  may  develop  wiiliout  venous  congestion  in  acute  and 
chronic  catarrhs,  particularly  in  those  which  are  accompanied  by  severe 
emetic  action  and  spasmodic  constrictions  [vomiting  during  pregnancy]. 


Eiirfi<»r  literatiirf,  woll-firrnngf^b  may  bf  found  in  v.  Loubp,  v.  Zienissen'a  Hand- 
buch  <kr  Speziellen  I'nthologie  und  Tberapie,  IM.  7.  Heft  2,  Ri^i'ont  literature 
IB  cojiHJder^Hl  by  Osert  ''llnj^cnkraiiklieiten,"  in  Eiilenburg's  Rottleiicyklopiidie, 
2  AmW.,  Bd,  12,  P*  462,  Compare,  lT<'sid<\s  llic  tpxt-booka  mi  Diseaaes  of  the 
Stomach,  the  foUmvinR  ninnoj^nphs:  I>el>ovc  &  Renault,  t^c^^c>  de  I'eiitamiic; 
Bibliotlif'que  inMicale,  Cliarfot-Dfbove,  Paris,  1892,  (exhaustive,  clinical 
description  of  our  present  knowledge  of  ginatric  ulcer.)  In  addition,  the  works 
on  Diseases  of  the  Stomaili  by  EwaM,  Bouforet.  Rosenheim,  Fleiner,  Riegel, 
HeniniPter,  Debove  and  RC-mond,  Alb.  Mathieu  irontain  the  most  importiint 
literary  sourees. 
*Rud.  Virchow,  Historigohes,  Kritischea  um!  Positives  zur  Lehre  der  Unterleibs' 
afTf^ktionen,  Virehow*B  Archiv»  1856,  Bd.  5,  S.  281. 
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Clinic  experiences,  too,  show  that  the  development  of  gastric  ulcers 
may  be  baaed  ujK>n  chronic  inlianinuitory  processes  in  the  gustric  mucosa* 
In  cases  of  tliig  kind,  various  occasionai  causes  may  favour  or  even  incite 
the  development  of  the  nicer;  among  them  we  find  mechanical  (trauma, 
foreign  bodies ),  chemical,  thermic,  bacterial  influencesi,  etc. 

Moreover,  the  strrelion  of  the  gastric  juice  has  certainly  to  be  taken 
in  account  oetiologically  in  the  formation  of  ulcere.  While  losses  of  sub- 
stances in  the  mucosa  heal  in  a  very  shori:  time,  as  Griffini  and  Vassale* 
have  tauglit  by  their  exjK^riments  on  ani nulls,  the  los^s  of  the  substance  per- 
sists in  cases  of  increased  acid  secretion,  or  even  becomes  larger.  Wliether 
it  is  only  the  increased  secretion  of  jnice,  or  whether  other  certain  specific 
substances,  whieli  erai<?Tate  from  the  blixid  into  the  glandular  system,  are 
to  be  considered,  we  do  not  know.*  If  once  a  bleeding  has  occurred  through 
any  of  these  causes,  the  circulation  in  the  respective  region  is  easily  dis- 
turbed. Under  such  conditions  this  area  stands  in  the  same  relation  to 
the  gastric  juice,  particularly  if  the  same  is  abnormally  acid,  as  albumen 
introduced  in  the  stomach  would  stand — it  is  liable  fo  digestion,  and  that 
as  far  as  the  circulatory  disturbance  extends.  The  formation  of  loss  of 
substances  is  started. 

As  investigations  of  v.  Quincke  and  Daeitwyler,''  as  well  as  of  Meanil 
de  Rochemont/*  have  demonstrated,  certain  alterations  in  the  quality  of 
blood  have  a  favourable  influence  upon  the  persistence  of  the  existing  ulcer. 

In  reference  to  the  connection  of  the  small  ha?morrhagic  erosions  and 
the  follicular  ulcerations  with  the  peptic  ulcer,  there  is  tliversity  of  opinion 
also.  In  the  majority  of  text-books,  the  opinion  prevails  that  the  latter 
originate  in  the  small  losses  of  substance.  In  contradiction,  Langerhans" 
recently  emphasised  that  erosions  but  very  exceptionally  turn  into  chronic 
ulcers.  Dietrich  Gerhardt,"  too,  has  been  able  to  demonstrate  only  one  sure 
case  of  transformation  of  erosion  into  development  of  ulcer  in  spite  of 
several  observations  of  ha^morrhagic  erosions. 

Clinically,  however,  it  must  be  stated  that  hiemorrhagic  erosions  may 


•v,  Sohlenr  (Berl.  klin.  Wochenschrift,  1889,  No.  13)  has  calked  attention  to 
tlie  ffK't  that  ehrufiie  gaatric  ulcer  rarely  oecurs  in  Russia  and  among  the  inhabitiints 
of  the  Roehn  Monntaina.  and  bus  attempted  io  ascritw  this  rarity  to  the  ingestion 
of  nbiindniiit  potash  of  the  usually  vpppt/iMe  f<T<ids  in  tlii-s.  region.  In  my  practice^ 
too.  the  exetpedinply  rare  occurn^nee  of  gaatric  uleers  among  my  Ru!*i«iian  patients  has 
been  strikingly  oh.wTvcd. 

»  Griifini  nnd  Vaaaale,  B«?itrlige  asur  patliologiachen  Anatoinie  von  Ziegk»r-Nau- 
werek,  1888,  Bd.  Ill,  P.  423. 

•Quincke  nnd  Daettwyler,  Corrpspondenzhhitt  fiir  Schweizer  Aerzt^^,  1875,  P.  101. 

^  du  Mesnil  de  Kindiemont.  MUnchenor  mod    Wochensrhrift*  1S97,  No.  61. 

*R.  Lanj^dians.  Virehow's  Arrhiv,  1891.  M.  124,  P.  373. 

TD.  Gerhardt,  Virehaw's  ArcMv,  1802,  Bd.  127,  P.  S5. 
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exhibit  the  same  s^Tnptoms  as  a  peptic  ulcer  does;  in  recent  times,  Ham- 
peln,*  Piliiet  and  Deny,*'  A*  Frankel^^**  Dieulafoy,^*  and  others  have  de- 
scribed cases,  including  autopsies,  which  demon>?trated  that  fatal  hffiinor- 
rhages  may  arise  from  simple  hiemorrhagic  erogiouB  just  as  well  as  from 
a  developed  round  ulcer.  [Compare  William  L.  Rodman,'*  Gastric  Iljemor- 
rhage  and  Gastric  Ulcer;  Non-perforating  Haemorrhage.] 

It  is  well  known  that  tlie  main  contingent  of  the  peptic  ulcer  ig  pre- 
sented by  adolescent  chlorotie  girls.  Why  is  this  so?  I  agree  with  the 
view  of  V.  Hdsslin,*^  who,  on  the  basis  of  careful  investigation,  considers 
chlorosis  as  the  result  of  repeated  latent  bti?niorrhages.  We  know  that 
chlorotie  young  girls  have  a  particular  disposition  to  hopniorriiages  (epi- 
Btaxis,  menorrhagia,  etc.).  Furthermore,  1  have  often  convinced  myself 
tliat  by  an  exact  examination  (guaiac  test)  small  quantities  of  blood  have 
been  shown  in  the  vomited  material  of  seemingly  n<irmal  appearance.  Of 
late,  therefore,  I  consider  it  of  great  importance  to  test  the  vomit  for  blood 
in  all  cases  of  vomiting  where  ulcers  may  be  suspected,  even  when  the  super- 
ficial aspect  does  not  indicate  presence  of  blood. 

The  hjt'morrhages  may  be  arterial,  venous^  or  capillary.**  If  in  refer- 
ence to  tlie  latter,  it  has  been  stated  that,  for  instance,  in  cases  of  obstruc- 
tion of  the  porta!  venous  system,  gastric  ulcers  ought  to  have  been  found 
frequently,  we  mu.st  remember  that  in  those  stages  when  blood  extravasation 
from  the  vessels  of  the  gastric  mucosa  occurs,  probably  all  Bccretion  of  gas- 
tric juice  has  ceased  for  a  long  time. 

It  cannot  l>e  astonishing  that  in  a  morbid  process  which,  as  to  its  ex- 
pansion to  breadth  and  depth,  is  subject  to  the  most  variable  wnditions, 
the  clinical  pictures,  too,  vary  to  a  great  extent.  Besides  the  typical  forms, 
hazy  atypical  clinical  pictures  of  symptoms  may  he  found,  w*hich  even  the 
most  experienced  clinician  cannot  recognise.  ^Ve,  therefore,  consider  it  our 
task  to  discuss  especially  not  only  the  typical  forms  of  ulcers,  but  also  the 
atypical  ones. 

Diagnosis, 

In  tlae  diagnosis  of  "gastric  ulcer"  the  following  suhjecUve  symptoms 
must  be  considered:    gastric  or  vertebral  pain,  condition  of  the  appetite. 


*  P.  I!nmin*!n,  St.  IVterHbnigr  medirin.  WooheTiiM!hrift»  LSOl,  No.  8. 
»  Pillk't  ot  LVny,  Gaz.  medio,  de  Pans.  ISfl;}.  No.  34. 
t"  A.  Friinkel,  Deutsche  mpdiciniseh**  WoohetiJ^dirtft,  1894.  P.  155. 
*i  Diciilafoy*    ExllI^*•r.^tio    siinplex.    Bullet m    de    FAcademie    de    MMecine,    1808; 

Clmique  mf-dic.  de  VBCiM  Dieii  de  Paris.  Paris.  ISOT*  Bd.  IT. 
"  [Rodman,    Philadelphia    Medical    Journal,    June,    1900.     Table    of    interesting 

cftses.  1 
w  H,  V,  Rosslin,  Mtlirchener  med.  Woclieiischrift,  1800,  No.  14, 
'*  [Rodman,  I.e.] 
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vomiting  and  the  evacuation  of  blood  by  the  rectum  (melaena),  Ohjec- 
iivclij  important  svTnptoms  are  development  of  the  disease,  pain  or  pressure 
in  the  epigiiBtrinni  antl  dorsal  region,  condition  of  the  titomach-eontents 
and  inteBtinal  funcliom?. 


(a>  Subjective  Sytnptonis. 

The  pain  of  the  ulcer  may  be  burning  (sensation  of  **a  sore  spof ')  or 
stinging  or  craniplike.  In  the  latter  case  it  radiates  froni  the  epigastrium 
towards  right  or  left  to  the  vertebral  column;  it  may  ako  comprise  the 
whole  median  and  lower  abdominal  region,  or  may  radiate  toward  the 
sternum,  heart,  or  lung  region,  or  even  into  the  arms.  Sometimes  there 
is  not  severe  pain  proper,  but  a  sensation  of  painful  pressure.  Female 
patients  cannot  tolerate  a  corset,  and  protect  the  tender  gastric  region  with 
all  kinds  of  more  or  less  suitable  measures  (wadding,  animal  pelt,  etc.). 
In  some  cases,  the  greatest  intensity  of  pain  is  less  in  the  ej^igastrium  than 
in  tlie  back,  and  that  either  directly  on  or  nuxt  to  the  vertebral  column. 
Yery  often  tlie  pain  is  of  lightning-like  and  lancinating  character  in  per- 
meating from  the  epigastrium  diametrically  toward  the  hack. 

The  pain  in  tyincal  cases  is  connected  with  the  ingestion  of  food  and  is 
closely  bound  up  with  the  quality  and  <^pumtity  of  food.  Pain,  however, 
may  occur,  too,  on  an  empty  stomach  and  during  night-time,  but  usually 
with  less  intensity.  The  influence  of  the  quality  of  foods  upon  the  occur- 
rence and  intensity  of  pain  is  demonstrated  by  the  fact  that  thin  fluid 
substances  pass  the  stomach  without  mciting  severe  pains,  while  solid  foods 
cause  an  attack  of  gastralgia.  The  temperature  of  foods  and  drinks  is 
of  special  importance.  Ingestion  of  abnormally  cold  or  hot  foods  is  just 
as  often  the  direct  cause  of  formation  of  ulcer  as  it  is  the  cause  of  repeated 
attacks  of  gastralgia.  [I  saw  two  cases  of  bloody  stool  directly  after  the 
ingestion  of  ice  cream  soda.] 

Tlie  dependence  of  the  attacks  of  pain  upon  the  ingestion  of  food  is 
conditioned  by  the  fact  that  they  are  synchronous  with  the  same  or  follow 
after  a  longer  or  shorter  time.  The  attack  of  pain  usually  begins  al>out 
thirty  or  forty-five  minutes  after  ingestion;  if  it  regulurly  begins  later 
(ninety  to  hundred  minutes)  after  the  last  ingestion,  it  would  indicate 
the  place  of  the  ulcer  as  being  below  the  pylorus.  If  pain  occurs  regularly 
immediately  after  or  still  during  eating,  this  factor  would  indicate  the  scat 
of  the  affection  as  being  on  the  cardia  or  the  lower  section  of  the  cesophagua. 

The  attacks  of  jMiln  may  last  a  varying  time,  hut  they  cease  spontan- 
eously after  the  emptying  of  the  stomach  nr  after  vmuiting.  The  pain, 
though  of  great  intensity,  leads  but  seldom  to  symptoms  of  collapse,  to  tlie 
occurrence  of  cold  perspiration,  to  chills,  etc.,  m  it  usually  is  of  relatively 
short  duration.    Changes  in  the  position  of  the  body  (according  to  v.  licube, 
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particularly  position  on  the  left  side)  increase  the  painfuloess,  while 
absolute  rest,  perfect  abstinence  from  food,  and  application  of  heat  decrease 
the  same. 

Appetite  shows  a  condition  of  greatest  variety  j  at  times  it  is  normal, 
at  times  increases,  at  other  times  is  absent.  We  must  distinguish  between 
loss  of  appetite  and  sitophobia  on  account  of  the  expected  pains.  Some- 
times hunger  is  abnonnally  increased  (hyperorexia)  particularly  in  cases 
of  chronic  recrudescent  ulcer.  As  a  rule,  the  tongue  is  clean  and  the  taste 
is  normal,  but  there  are  exceptions. 

The  vomiiing,  the  result  of  the  spasms,  occurs  at  the  acme  of  the  attack 
and  usually  means,  similarly  to  that  of  cholelithiasis,  the  end.  More  or 
less  large  masses  of  usually  wellHligested  ingesta  which  may  be  partially 
mixed  with  mucus,  and  are  characterised  by  more  or  less  strong  acid  reac- 
tion and  abundant  hydrochloric  acid,  are  removed  by  tlie  vomiting. 

The  vomiting  of  hlood  is  by  no  means  bound  up  with  the  paroxysm  of 
pain,  but,  on  the  contrary,  follows  hours  or  even  days  after  the  same;  it 
develops  gradually,  occurs  in  condition  of  apparent  health,  suddenly  during 
the  night,  during  sleep,  in  the  early  morning,  or  on  a  walk.  \According  to 
Jaworski  and  Korczraski,'*  the  acidity  of  the  gastric  juice  is  considerably 
increased  shortly  before  and  after  hfcmatemesis.  The  rapid  transformation 
of  oxyha?moglobin  into  hydrochloratc  of  hirmatin  is  explained  by  this  fact; 
the  vomit  becomes  coffee-coloured,  partial  coagulation  already  occurs  in  the 
stomach.  Only  in  cases  of  repeated  and  abundant  hsemorrhages  upon  the 
gastric  mucosa,  the  blood,  in  sjjite  of  the  presence  of  an  ulcer,  may  keep  its 
particular  colour  and  may,  in  the  individual  case,  render  the  opinion  about 
the  origin  difficult.  Such  a  condition  may  easily  occur  in  cases  of  coin- 
cidence of  ulcer  and  phthisis  of  the  lungs.  As  observations  of  tliis  kind 
are  ratlier  rare,  the  following  case  may  serve  as  illustration: 

Ludwig  P,,  well  till  two  years  ago;  since  that  time  cough,  frequently  bloodf 
apiituin.  Severn!  times  hiienmtfniesis  and  tarstools-,  Bimultancouslv  there  exist  pain- 
iul  pressure,  nausea,  enictiitinn,  with  following  vomiting.  Patient  lost  10  kilo- 
grnmmes  weight.  Last  hipmatenTesis.  Xnvpmber,  18.S8;  previouHly,  ftevore  eramplike 
pwinff  in  the  epigaHtrinin.  Statua  praesens:  over  ft[>k*GS,  eaiUK-inlly  on  right  side, 
percussion  soundw  dull  anteriorly  and  posteriorly;  bronchial  respiration,  small  rUlt^, 
tubercle  liacilli  in  npiitum.  Epij^strinm  very  tender  on  pressure,  upward  to  tlie 
upper  third  of  the  aterno-umhilienl  line.  Stomach  eonsiderahly  atnnie.  greater  cur- 
vature two  finppTs  below  naveL  Stomaeh-contenta  show  always  tcetik  eolour  reactionji 
(reftoroin,  tropiDolin,  congo,  phloroglucin-vanillin).  Total  acidity  varies  between  27 
and  31. 


>*  Jaworfiki   and  Korczynski,  Deutsche  raedieiniaclie  Wot-henschrift,  1886,  No,  47 
to  49. 
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In  reference  to  the  distinction  of  a  haemorrhage  from  a  peptic  ulcer 
and  other  causes,  see  Section  on  Differential  Diagnosis. 

When  larger  hoeniorrhages  in  the  gastric  surface  have  occurred,  there 
will  be  usually  evacuations  of  '*tar-coloured'*  stools.  The  latter,  however, 
may  occur  without  a  previous  vomiting.  In  cases  of  severe  haemorrhages 
the  evacuatious  niay  exhibit  some  unchanged  blood.  Frequently  haemor- 
rhages by  the  mouth  or  rectum  are  preceded  by  marked  symptoms  of  anteniia 
or  even  swooning.  In  doubtful  cjipcs  the  suspicion  of  intestinal  haemor- 
rhages must  be  substimtiated  by  the  demonstration  of  blood-pigmeuts  (l.)y 
the  guaiac  test*)  or  by  the  formation  of  haemin-crystals.  This  examination 
may  simultaneously  be  a  guard  against  their  being  mistaken  for  similar 
pigments  (iron^  bismuth,  huckleberry-pigment,  wine-pigment,  coffee,  choco- 
late, etc.). 


(b)  Objective  Symptottis, 

Development  of  ike  Disease, — ^The  development  of  the  round  nicer  of 
th©  stomach  is  protracted,  as  a  rule,  and  the  symptouis  gradually  reiich  the 
acme.  In  the  beginning  the  painful  pressure  manifests  itself  only  after 
heavy  meals  or  fr>ods  not  easily  digested;  subsequently  the  bill  of  fare  that 
can  be  well  l>orne  becomes  j^maller  imd  the  selection  more  difficult,  and  the 
patient  has  to  depend  gradually  on  litpud  foods.  As  the  pains  increase 
in  intensity,  the  inclination  to  vomiting  grows.  Nevertheless,  the  general 
condition  of  the  patient  remains  fair.  Rest  and  bland  diet  are  necessary 
contlitions  for  tlie  patient.  As  ihe  first-named  condition,  as  a  rule,  is  not 
complied  with  at  this  stage  of  the  disease,  the  process  either  remains  un- 
changed, or  a  gastric  hjcniorrbage  or  evacuation  of  tar-coloured  stools  sud- 
denly c^ccurs,  aecompjinied  by  symptoms  of  acute  anaemia.  Under  favourable 
circumstances  cicatrisation  of  the  ulcer  and  final  healing  take  place;  in 
other  cases,  there  may  be  a  relapse;  in  still  other  cases  there  may  be  sequelae 
and  complications  of  various  kinds. 

Pain  on  Pressure^ — We  differentiate  between  an  epigastric  and  a  dorsal 
pain  on  pressure.  The  former,  as  a  rule,  makes  itself  felt  on  the  median 
line,  sometimes  more  to  the  left,  rarely  to  the  right  of  same.  The  level 
at  wliich  the  pain  exists  depends  on  the  situation  and  position  of  the  stom- 
ach. Under  normal  conditions  it  is  usually  felt  close  to  the  processus 
xiphoides:  in  cases  of  gastroptosis  it  may  be  at  a  distance  of  several  centi- 
metres. Furthermore,  it  is  evident  that  in  changes  of  the  situation  of  the 
stomach,  especially  the  vertical  one,  extraorrlinan^  deviations  frnm  the  usual 
seat  of  pain  occur.  In  some  cases  we  do  not  find  an  isolated  point  of  pain, 
but  a  more  or  less  extended  area  of  pain ;  but  even  in  such  cases  it  is  in  the 


•  Compare  Part  1»  P.  224. 
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iniraediate  proximity  of  the  median  line.  The  dorsal  pain  on  pressure,  to 
which  I  first  called  attention,  is  locali&ed  and  more  circum&cribed  than  the 
epigastric  one.  It  is  generally  located  at  the  level  of  the  tenth  to  the  twelfth 
dorsal  vertebra  alongside  of  tlie  vertobrsB  in  a  lateral  expansion  of  two  or 
three  centimetres  and  a  length  of  one  to  four  centimetres.  The  pain  on 
pressure  in  this  case  usually  is  on  the  left  side,  in  some  cases  on  both  sides 
(in  which  cose  it  is,  as  a  rule,  more  intense  on  the  left),  and  in  rare  easies  on 
the  right  side  only.  Occasionally  a  point  or  an  area  of  pain  is  found  as  far 
up  as  the  fourth  or  fifth  dorsal  vertebra.  The  dorsal  algetic  point  is  pres- 
ent, according  to  my  observations,  in  at  least  one-tliird  of  all  cases  of  ulcer. 
In  a  few  cases  the  painful  tenderness  is  limited  exclusively  to  this  dorsal 
zone,  and  tJien  is  of  greatest  diagnostic  and  difTerentially  diagnostic  impor- 
tance,* especially  if  the  epigastric  tendemeBS  is  not  much  marked.  As  an 
instance  I  refer  to  the  following  observation : — 

A  young  merchant,  25  Tears  old,  ia  referred  to  me  by  a  physieiati  with  the  in- 
qijiry  whether  an  ulcer  is  preseiiL  The  eonipluiiits  of  the  patient  consist^fd  of  oc- 
ctLMitmnl  pressure  in  the  epigastrium,  which  increases  hy  the  ingefttion  of  food.  No 
votnitintf,  particularly  no  bloody  one,  and  no  tar-fttools.  On  examiiuition  no  ahtiormall 
epigastric  tenderness,  but  a  marked  circumftcribed  zone  of  pressure  on  the  left  aide 
of  the  twelfth  dorsal  vertebra  is  found. 

I  made,  therefore,  the  folh>vving  diagnosia;  IHeer,  probably  on  the  posterior 
gastric  wall.  The  patiint  irnderwent  a  successful  cure  of  ulcer,  and  as  he  felt  well, 
he  indulged  anew  in  over-eating  and  suffered  a  week  Inter  from  a  severe  attack  of 
biematemesis. 

PeP*  also  found  the  epigastric  point  missing  in  cases  of  ulcer  of  the 
posterior  wall,  while  the  dorsal  point  was  present  in  a  characteristic  manner. 

The  epigastric  point  is  characterised  not  only  through  its  marked  local- 
isation, but  throu^rh  its  intensity.  The  latter  differentiates  it  from  all  otlier 
possible  forms  of  pain  in  the  stomach.  The  patient  makes  a  wij  face  even 
on  regular  easy  passes  over  the  epigastrinm,  the  same  occurs  also  on  tapote- 
ment  of  the  stomadi  (a  diagnostically  important  symptom).  Measuretl 
with  the  algesimctcr  described  by  me,  the  al<xesimetric  value  in  the  area  of 
the  ma.ximum  tenderness  is  from  two  to  (utmost)  four  kilos.  Values  ahove 
four  Hhs  speak  rather  against  the  presence  of  a  peptic  nicer.  The  dorsal 
algetic  point  also  shows,  in  comparison  to  the  surroundings,  an  algesimetric 
value  of  five  to  six  kilos. 

•Kuttner  (Lindner-Kuttner,  Chirurgie  des  Magens,  Berlin,  1H08,  P.  IID)  doe» 
not  consider  the  dorsal  prc'SMure-pcnnt  as  a  dia>fnnstically  deejsive  symptom,  as  it  is 
rarer  than  the  epigastric  preBsure-point,  and  even  when  present  frequently  changes 
its  location.  1  nwd  not  call  attention  to  the  fact  that  T  consider  only  auch  cases  aa 
positive  in  which  the  painful  area  is  eonfitwntly  present  at  the  same  spot.  This  dor- 
sal tenderness  is  not  found  constantly;  but  when  present,  according  to  my  view,  it 
is  a  valuable  sjinptom.  a^  far  ni  my  experienee  pfoea, 

»*  Pel,  Ebstein-JSchwalbe,  Handbuch  der  praktiachen  Medicin,  1900,  Bd-  2,  P.  502. 
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VomUed  Malerial  and  Siomavh-Contents.— In  some  cases  the  examina- 
tion of  the  vomited  material  alone  will  show  the  iiierease  of  hYdrochloric 
acid  which  is  freqiioiilly  found  in  eases  of  pe^itic  ulcer;  but,  as  a  rule,  the 
vomited  material  it*  mixed  with  so  much  iiiueud  that  the  patliologie  charac- 
ter of  the  same  may  often  be  hidden.  The  application  of  the  stomach  tube 
iu  cases  of  suspected  ulcer  is  not  without  pos!?ihle  danger,  as  emphasised  in 
General  Part  {page  103).  In  my  opinion,  it  nmi^t  not  l>e  applied  under  any 
concHtion  if  plain  symptoms  of  nU'crs  are  present.  If  tliere  are  doubtful 
symptoms  of  an  ulcer,  and  either  no  recent  hicmorrhage  or  none  at  all  has 
occurred,  it  may  be  likewise  preferable  to  avoid  an  introihietion  of  the 
stomacli  tube;  hut  a  careful  attempt  at  exploring  the  stomach  may  be  per- 
missible. [D.  1).  Stewart  as  well  as  myself  has  frequently  pasjjed  the  stom- 
ach tube  in  easef  of  gastric  ulcer  without  the  least  possible  danger — not  so 
umch  for  diagnostic  as  for  therapeutic  purposes  in  the  afiplication  of  solu- 
tions of  silver  nitrate.]  The  examination  of  the  stomach-contents  in  cases 
of  gastric  ulcer  has  frequently  8ho\\Ti  an  increase  of  the  production  of 
hydrochloric  acid,  occasionally  up  to  three,  four^  or  five  per  mille.  It  ia 
an  indisputable  service  of  RiegcP^  and  his  disciples  to  have  called  attention 
(0  this  occurrence.  Later  v.  d.  Vchlen,  Korc7.ynski,  Jaworski,  Gerhardt, 
Ewald.  Eosenheim,  and  others  have  confirmed  Riegel*s  statements. 

The  inlt'sfiriaJ  ffinrtions  are  sometimes  normal,  but  more  frequently 
sluggish,  there  is  more  or  less  obstinate  constipation,  [as  in  the  majority 
of  all  gastric  affections  when  hyperchlorhydrta  is  present].  Sometimes 
stools  cannot  be  evacuated  without  artificial  measures.  Where  this  is  the 
case,  only  dry  and  hard  scybala  covered  with  mucus  and  blood  are  evacu- 
ated. Diarrhoea  or  alternate  con>^tipation  and  diarrhoea  are,  as  far  as  1 
know^  rare  in  cases  of  ulcer. 

The  seat  of  the  ulcer  matf  he  gu^s^^ed,  in  many  cnstjt,  from  the  location 
of  the  algetic  arefij  hid  cannot  be  defmiiefy  ascertained,  for  the  size  and 
position  of  the  stomach  are  subject  physiologically  to  great  variations. 
Only  idcers  of  the  cardia  make  an  exception,  as  we  empliasise  in  agreement 
with  V.  Leuhe.^'  The  pain  immediately  foHowing  the  ingestion  of  food 
and  the  excessive  tenderness  exhibited  against  otherwise  normal  tempera- 
tures of  food  and  drinks  allow  in  most  cases  the  seat  of  the  ulcer  to  he 
pointed  out  on  the  cardia.  A  subtile  localisation,  which,  as  a  rule,  is  more 
or  less  hypothetical,  is  of  no  special  value  for  the  diagnosis  of  the  ulcer; 


"F.  Riegpl,  Zeitnelinft  fflr  kliniflrhe  rHetlifin.  1«S6,  Btl.  11.  Heft  1,  S.  12; 
Deutsche  nifMlfpiiiirtrhp  Wnrbpn^fhrift,  lftfi6.  No.  52;  Uptw^r  Diiigwjsttf  and 
Tliernpie  der  Miigpnkrftnkhdten,  Volkmann*;*  Sflirinihing  kllinsclier  Vortrilge, 
No.  2i*0;  BfitrJlgp  zur  Diagnostik  der  Mngi^nkrankheiten,  ZHtaohrift  ffir 
klinische  MedieJn,  1887.  Bd.  12,  Heft  ^\  Die  Erkraiikungeii  tie*  Magens/Wifn, 
1897. 
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but  for  the  prognosis  of  the  ulcer  and  possible  sur|rieal  interference,  it 
would  be  of  greater^t  interest  to  have  tJio  seat  uf  the  ulcer  tiatisfactorily 
a^crtained.     See  Chapler  on  Treatnieot. 


Diagnostic  Importance  of  the  Individual  Sywplom^, 

The  number  of  the  particular  and  characteristic  jjyuiptonis  is  small: 
Vomiting  ol  blood  in  conjunction  witli  previous  attacki?  of  cardialgia,  even 
if  objective  examination  was  negative,  is  decisive  in  spite  of  a  few  excej>- 
tions.  As  the  same,  however,  is  absent  in  the  first  t^tages  and  in  many  types 
of  ulcer,  we  are  dependent  sometimes  solely  upon  the  above-tl escribed  char- 
actfirifitic  ulcer  pain.  In  the  presence  of  this  symptom  alone  ulcer  or 
erosions  may  be  diagnosed  if  it  is  pronounced  in  the  above-described  form. 

The  chronic  course  of  the  process  (ulcus  cbroniruni),  as  well  as  tlie 
characteristic  algetic  points,  are  the  most  important  of  the  other  objix-tive 
symptoms.  As  to  the  former,  it  deserves  to  he  emphasised  that  a  chronic 
process  must  be  assumed  even  in  such  cases  where  lempurary,  even  occa- 
sionally long,  intervals  of  relatively  good  gastric  condition  have  preceded. 
If  the  characteristic  subjective  symptoms,  i.e.,  those  particular  gastric 
pains  accompanying  the  ingestion  of  fixid,  are  decidedly  marked  and  join 
the  above  symptoms,  the  diagnosis  of  ulcer  is  almost  certain.  According 
to  my  opinion,  the  value  of  examination  of  stomach-con  ten  Is  is  much  more 
uncertain.  If  the  symptom-complex  is  otheiwise  plain,  tht'  examination 
becomes  superfluous.  Would  anybody  venture,  if  tlie  complex  is  uncertain, 
to  give  decisive  importance  to  the  finding  of  increased  secretion  of  hydro- 
chloric acid,  whicl),  as  is  well  known,  may  occur  in  numerous  other  gastric 
affections  ? 

Diagnosis  of  the  Atypical  Form  of  Pcpiir  VJrcr. 

In  some  cases  all  symptoms  of  the  chronic  ulcer  of  the  stomncb  may 
be  absent  until  the  case  is  explained  by  sudden  occurrence  of  lia^matemesis 
or  even  of  perforation.  It  is  evident  that  cases  of  this  kind  usually  cannot 
be  diagnosed.  Cases  in  which  uncertain  dyspeptic  symptoms  are  prevalent 
are  equally  diflUcult  of  diagnosis.  In  such  cases  v.  Leube's^*^  sug^^estion  nuiy 
be  utilised  to  put  the  afTection  to  the  test,  so  to  speak,  by  the  treatment 
recommended  by  the  said  author.  It  is  true,  a  favourable  result  of  such 
a  treatment  does  not  nmke  the  diagnosis  of  a  «:astric  ulcer  a  certainty,  but 
may  make  it  probable  to  a  certain  extent.  Ohservations  of  this  kind  are 
known  to  every  busy  practitioner,  so  that  I  need  not  mention  any  instances 
from  my  own  practice,  Furthenuore,  there  are  other  fortns  of  ulcers  which 
vary  so  much  from  the  above-described  symptom-complex  in  its  particulars 

**v.  Leube,  Specielle  Diagnose,  etc.,  8^246. 
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that  the  diagnosit?  is  sometimes  impossible,  or  at  least  difficult.  This  is 
especially  the  fact  in  all  cases  where  gastric  htEmorrhage  is  absent.  Above 
all,  the  most  valuable  diagnostic  means  rest  in  the  seat  and  the  manner  of 
oecurrenue  of  pain.  These  svniptonis  also  may  be  missing,  and  jet  the 
further  course  maj'  show  the  presence  of  an  ulcer.  Of  coui'se,  in  this 
respect,  only  such  cases  in  which  hiematemesis  occurred  in  the  course  of  the 
disease  arc  positive.    1  refer  only  to  the  following  three  cases:— 

Vase  L — Mrs.  E.  K.,  widow,  43  years  ot  age,  Iipreditiirily  nothing  known. 
Patient  cluiina  to  iuive  formerly  always  enjoytni  good  healtlii.  Betwpen  tlie  twenty* 
fifth  and  thirtieth  year  of  her  life,  frequent  vomiting  ftnd  gastralgia.  In  her  thirty- 
eighth  year,  treutment  ffir  tiipe-worm.  f^iiwe  that  time,  appetite  not  goK>d.  For  tho 
likt*i  iive  weelvH  slie  has  eompluined  of  Bensation  of  preHsure  in  the  stomaeh  (no  pain), 
particularly  while  walking;  distension  in  the  epigiistrixim,  weakne^R,  and  loss  of 
appetite.  Stools  regular.  Pulietit  m-vt^r  fomphiined  of  pain  after  meals;  the  kind 
of  food  did  not  inrtuenee  the  gastrre  diHtiirhanffs.  Two  wt-^eks  ago  sudden  vomiting 
of  partially  hrown  masses  purtiiilly  coagulated  blood,  with  increasing  weakneaa. 
Patient  ia  not  able  to  give  any  statement  as  to  the  condition  of  the  stuo!  after  this 
occurrence.  Examination  allows^  liesides  a  coated  tongue,  as  only  »J^nptom  a  marked 
tendernees  in  the  e|»iguMriutn  (algesimeter  2.5  kilos),  and  on  the  left,  poBteriorly, 
between  the  tenth  and  twelfth  dorsal  vert-ehrie!   (algesimeter,  7.5  kilos). 

Case  IL^Aimn  T.,  seauiHtress,  23  years  of  age:  fntlier  died  of  phthisis  pul- 
monumj  mother,  sisiters,  ami  brothers  well.  From  her  sixteenth  to  twentieth  year 
patient  was  very  anfemie;  first  menstruation  in  her  eighteenth  year.  For  3'ears 
there  were  periodically  occurring  attacks  of  headache  and  vomiting.  She  vomits 
particularly  after  greasy  foods  and  milk;  otlicrwi.*<e  she  can  eat  any  food.  Vomiting 
oecura  frequeiitl}'  after  exertion.  Patient  vomited  Idood  several  times  in  the  year 
18U2,  the  last  time  eight  weeks  ago.  Since  that  time,  severe  stinging  pains  in  the 
epigastrium  and  the  iniall  of  the  back.  The  same  arc  not  srvrter  after  meals  than 
on  empti/  stomach.  Appetite  good,  constipation,  menstruation  regular.  Nothing 
found  except  tenderness  in  epigastrium,  resistance  (adhesive  p**ritoniti9T)  and 
marked  tenderness  in  the  right  pitrastemal  line,  no  dorsal  piiin. 

Cane  111. — ^L.,  lal>orer,  41  years  of  age.  J'atient  enjoyed  good  health  until  hi>* 
present  c<im[d«int.  Suffering  from  gastric  disorders  for  the  last  six  yi'ars,  begin- 
ning with  regurgitation  of  sour-tasting  tlnid  vip  to  the  mouth.  Drinking  denied. 
From  the  onset  vomiting  of  reddish  brown  liquid  blood,  at  the  same  time  blackish 
sttrala.  The  hmmatemesis  reocciirred  about  ever\*  half  year.  Appetite  always  good. 
Patient  could  tolerate  food  of  amj  littd.  Only  occasionally  stinging  pains  in  the 
gastric  regions,  independent  of  meals,  radiating  toward  the  vertebral  eohuun.  Status 
pnesens  shows  normal  honlers  of  liver  am!  spleen,  a  eircuaiscribed  tender  H|mt  in  the 
epigastriuni  (algesimeter,  2  kilos),  dorsal  algetic  point  on  the  left  side  of  the  twelfth 
Tertcbra. 

Furthermore,  I  oh&crvod  several  eases  of  gaBtrie  ulcer  in  which  the 
attacks  of  pain  oceurrcfl  periodically  aa  in  cases  of  neurosis.  The  following 
two  may  be  mentioned ; — 

Cmc  /r.=-MiHs  E..  25  years  of  age.  ^fenstriiation  regiilfir  sinc^  thirteenth 
year.     All  of  her  five  sisters  and  brothers  have  stomaeii-complaints.  and  are  more  or 
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less  nerroufi.  Patient  her&eif,  though  sufTiuiiig  for  ycurs  from  lieartUurii,  had  good 
appetite  and  eoulil  stand  n\\  kinds  of  food.  In  October,  iSiJO.  pfttient  had  sever* 
attack  of  infkieiiza;  Biiife  tliat  tiii»e  vuniitiiig  aiid  sevtre  pain  in  the  gastric  and  in- 
testinal regions,  anorexia.  Bowels  were  \  ery  nuieh  constipated,  and  only  opened  after 
talking  medicine.  Patient  was  eynfined  to  bed  on  account  of  great  enuieiation.  In. 
January,  1891,  tar-like  stools  occurred  after  paint*  had  increased  to  nnbearablene&^. 
A  few  dayji  Jater  severe  peritoiiitiH,  so  that  patient  was  unable  to  move  in  bed  on 
account  of  pain.  Typieul  treatttn*Jit  for  nicer.  Deurea&e  of  pain,  gr.i<lnal  recovery. 
Aft«r  leaving  the  l>ed,  renewed  vomiting  and  pain,  even  after  the^jlamlei^t  food.  A* 
a  whole,  the  picture  was  changeable.  Some  tint  a  food  could  be  bo  >  tie  witkout  pain^ 
at  other  times  it  could  not,  Ap|M?tite  increased  gradually,  bowel  movement  became^ 
slowly  regular.  Tlie  clinical  picture  is  at  the  present  time  of  such  a  character  that, 
in  spit*  of  one  and  the  same  method  of  living,  after  entirely  normal  digestion  lasting: 
for  a  few  days,  suddenly  pains  reappear,  which  again  disappear  spontaneously. 
Present  state  bIiow^*  intense  tendernes**  dorte  to  the  slernunt  {:ilj?ertimek»r,  0.75  kilos*}, 
posteriorly,  on  the  left  of  the  fmirtli  dorriiil  vertebra.  Ijjcaliseti  tt^nderness  <  nt'rvoua 
preaanre-potnt  ? )  ^  utheruine  nothing  nhnurmal. 

Vast'  y. — Cj.,  engineer,  40  yewr-n  t.jld,  suffered  for  the  last  three  years  from  gas* 
trie  diHturbanees.  He  complained  piirticnlarly  of  occasional  cramp- like  gastric  pains^ 
not  dependent  on  the  ingestion  of  fcwd.  Appetite  in  the  beginning  good;  istooU  reg- 
ular. The  discomfort  increafted  gradually  till  in  March,  iHftl,  rharactcrisliv  htt'matr- 
tffcsvt  and  tar-fitools  tippvared.  The  following  sunimer,  iifter  Carlsbad  cure,  improve- 
ment, but  only  of  Khort  thiration.  Attacks  of  pain  repeated  themselves  periodically 
every  two  to  four  wtHi'k^;  they  hiwted  iiljout  one  or  two  honrn,  und  o*?cnrred  in  spittif 
of  the  most  careftil  diet.  Appetite  is  deficient;  patient  lost  Ql>out  10  kilogrammes 
of  weight  in  the  last  three  years.  Present  Htate  shows  normal  rontlition  of  respira* 
torj"  and  circulatory  appanitUH,  urine  normal.  Epigsistrium  very  tender  close  below 
the  ensiform  process  to  an  extent  of  3  cent j met rea.     No  doraal  algetic  point. 

It  is  noteworthy  tJiat  in  all  five  ease^  a  luflrked  painful  tenderness  on 
pressure,  and  in  two  of  Ihcm  dorsal  algetic  poiDtt*,  were  present. 

A  particular  source  of  niii*laki'n  diagnosis  ref<ts  in  the  faet  that  svuii>- 
toras  of  nervous  dyspepsia  arc  found  together  with  nndoiihted  symptoms  of 
gastric  nicer.    The  following  ohRTvalions  may  he  mentioned: — 

Misa  E.  O.,  employee,  22  year^  of  age.  Patient  stated  that  whe  suflTcretl  from 
oceaaional  gastric  pain  for  several  years  jmst.  One  uml  a  half  years  ago,  pleurisy 
on  left  side.  For  the  last  three  weeks,  contiiiuons  pains  and  vomiting.  The  former 
begin  early  in  the  morning.  lw*fore  parbiking  of  f*>od,  und  end  by  vomiting  mucus^ 
After  meals  the  pain  increases,  at  the  acnu'  nf  the  pain  vomiting  bringing  relief. 
^filk  is  well  borne.  Bowels  irregular,  eonstipaled;  losa  of  weight  in  the  last  flv<v 
weeks  amounts  to  7  kilogrammes,  Prenent  slate;  pale,  but  strong  girl,  with 
Btronglydeveloped  bonea  and  good  development  of  adipose  tissue.  Mucous  membranes 
anaemic.  Heart  and  lungs  normal.  Abdomen  not  relaxed.  Epigastrium,  partic- 
ularly 3  centimetres  below  the  ens  J  form  process,  intensely  tender  on  presHure.  At 
the  level  of  the  tenth  dorsal  vertebra,  nmrked  algetic  jKiint. 

Treatment:  The  same  ctmsisted  first  of  milk  diet  and  srdution  of  nitrate  of 
silver,  wliich,  how*ever,  was  not  well  borne.  In  spite  of  this,  improvement,  in  m>  far 
as  no  pain  or  vomiting  cK-curs  on  an  empty  stomach,  hut  only  after  ingestion  of  foo^l. 
In  Julv,  1S99,  V,  L^ube'a  rest-cure,  with  good  result.     After  returning  to  her  occu- 
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pation  in  October,  1889»  renewal  of  imiii  niid  vomiting.  On  examination  of  tlio 
stomach  after  teat -break  fast,  normal  wmditioii  of  aeerptioni  and  aridity  \va«  found; 
after  test  evening  im-ul.  the  sstoiniiL-li  was  found  t'lupty  in  the  morning.     November, 

1899,  repeated  v,  l^eube'*  treatment  fur  ulrer.  No  etFeet.  A»  the  projjoiiition  of  ab* 
flolute  reetttl  ftwiing  was  not  ac-w|>tfd,  patient  was  referred  to  the  City  Hospital  at 
Urban  for  an  operation,  b*?g^innin^  uf  A[>ril,  190U, 

There  a  nervoiiM  affeetioii  vvhh  Huspi't'led ;  eonsequently  treatment  with  lavage, 
diet,  eleetrie  light  bath.     Nevertheless  pain  and  vomiting  continued.     On  April  23, 

1900,  g»»tro-entero»tomia  retroraliea    laceording  to  v.   HaelterJ    by   Professor  KOrte, 
ffitomach   wa«    ronsiderably    dilated.      Serosa    of    the    pylorus    Bomewhat    thickened. 

Lumen  of  the  pylorvin  !*omfwhat  Htenotje.  Excellent  enndition;  nil  disturbances 
<'ea8e.  On  April  24.  1000.  transfer  of  the  patient  tn  Bliinkenberg,  into  the  Home  for 
Convalescents.  Four  ueek^  Inter,  after  ext^itemeut,  reoccurrence  of  pain  and  vomit* 
ing,  and  subsequent  readiniHHion  of  the  patient  to  the  hospital.  Ah.  a  vicioua  circle 
is  Kuapectedt  entero-annHtomnftiH.  in  performed-  Nevertheless,  in  the  first  few  days 
vomiting  continuen,  hut  ceases  after  jnitient  was  iHolatod.  From  that  time  till  now 
(October,  1900),  very  favourable  course.  Patient  does  not  ttuJTer  any  longer;  has 
jfained  11  kilogrnmmea  in  weight  since  the  fir!*t  operation.  No  painful  teuderneas  in 
the  epigastrium  nor  in  the  baek. 

Epierini!*:  Without  doubt  in  this  ease  organic  changes  (alight  stenosis  of  the 
pylorus,  thiekened  serosa  of  the  pylorus)  are  preaent,  which  prove  a  former  ulcer. 
Moreover,  a  apecial  hyperieathesia  of  the  gastric  mucosa  must  be  aasumed^  as  shown 
Tdv  the  couTiie  of  the  case. 


D tffe re ntml  Diagn om. 

In  the  <lifferential  diairnosip  between  gfastric  iilecr  and  other  affections 
it  isi  a  matter  of  ^Tcatcst  iinportnntc  whether  the  history  of  the  ease  shows 
gastric  hftniorrhage  or  bloody  stools  or  not.  In  tlie  former  cas^  it  is  neces- 
sary to  decide  whether  the  bleeding  came  from  the  stomach,  and  if  so, 
whether  it  originated  in  an  ulcer  or  wlietlier  it  came  from  some  other 
source. 

1.  Does  the  blood  originate   hi   the  siomack? 

Haemorrhages  from  the  gums,  pharynx,  or  nasal  cavity  usually  do  not 
make  the  differentia!  diagnosis  difficult  on  careful  observation ;  but  haemor* 
rhages  from  the  lungs  on  one  side  and  ha^nu^rrhages  from  the  cesophagUR 
on  the  other  side,  may  cause  mistaken.  The  following  characteristics  may 
serve  to  differentiate  between  gastric  and  pulmonary  hscmorrhagee : 


Pulmonary 


Gftttric 


1.  Blood  is  light  red,  foamj. 


2.  Hi»tory  points  to  n  pulmonarv 
or  cardiac  aflfection  ( hiemorrhagic  in 
farct). 


Uamorrbage 

1.  Blood  is  dark  brown,  partly  eoag* 
uhit<Hh  frequently  mixed  with  food- 
remnants. 

2.  HiHtory  points  to  eynaptoms  of 
nther  gastric  affection  or  staeia  in 
portal  circulation. 
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3.  Physical  signa  point  to  a  pnh 
mouar^V  ^>f  eardiac  atTectioa — th4'  stom- 
ach may  be  affected  secondarily. 

4.  Pulmonary  hiE>inorrh8geb],  followed 
by  nisty-fiilourt^d  sputa  for  days  (there 
are  exceptionaj  ;  iiu  blood  in  the  >»tool«. 


3.  Pliyrtitjal  exaiuination  evinces  a 
gasitrie  or  bepatie  affeetion,  or  staaia 
in  portal  circulation  (tumours,  throm- 
bosis) . 

4.  Gastric  haemorrhages  are  fre- 
quently aflMK-'iated  with  tar-coloured 
stools. 


Tlie  above-naiued  uhajocteristieB  are  usually  sufficient  to  ascertain  the 
origin  of  tlie  blood.  But  as  cases  of  pulnionarj^  hirmorriiages  may  be  cora- 
plieated  with  gastrie  luvniorrhagi's  (for  instance,  case,  J>age  430),  the  differ- 
ential diagnosis  may  be  very  difticult  under  certain  eircumstances. 

Differentiation  of  gasitric  and  opfTophageal  hemorrhages  is  often  quite 
iJifficiilt.  Jn  eases  of  tusophageal  bleeding  tlte  following  causes  must  be  con- 
Bidered :  cancer,  ulcer,  l>roken  varicosities,  passive  congestion.  The  exam- 
ination of  the  tesophagus  (carcinonmtouB  s?tenosis)  or  the  demonstration  of 
an  affection  producing  stasis  of  the  venous  circulation  (above  all,  cirrhosis 
of  the  liver)  would  be  (jf  great  diagnostic  ini]K)rtance.  Tlie  character  of 
the  blood  itself  is  different^  as  in  cases  of  ojsophageal  haemorrhages  the 
blood  is  dark  red  Imt  not  brown,  and  is  usually  not  mixed  with  food 
remnants,* 

Some  pai't  of  the  blood,  liowever,  may  reach  the  stomach  and  intestine 
and  cause  colTee-gronnd  toloured  vomiting  and  tar-cnlo^ired  stools.  The 
fact  that  in  cases  of  opsophageal  ulcer  pain  occurs  immediately  when  the 
food  passes  through  the  (esophagus,  and  that  in  eases  of  gastric  ulcer  pain 
follows  only  nirne  time  after  tbe  meal,  may  be  of  great  importance  in  the 
differentiation  l>etween  tL'Sophageal  and  gastric  hemorrhages.  Furthermore, 
the  pain  directed  from  the  sternnni  towards  the  epigastrium  radiates  to- 
wards the  >houhlcr-blades  or  the  back.  Ketching  and  vomiting  are  men- 
tioned in  all  cases  of  ulcer  of  the  u'sophngus. 

Age  and  sex  may  be  of  differential  diagnostic  value  also,  as  {esophageal 
nicer  in  contrast  lo  I  he  gastric  ulcer  is  said  to  occur  particularly  in  men 
beyond  the  fortieth  year  of  life.  Differential  diiigno??is  between  the  two 
forms  18  considerably  interfered  with  hy  the  fact  (Quincke^  Debove,  Zahn, 
and  others)  that  oesophageal  ulcer  may  be  associated  in  rare  cases  with 
gastric  or  duodenal  ulcer. 

2,  Does  the  gastric  JuBmorrhafje  onginaif  in  fin  ttJrer  or  in  stome  other 
affection? 

Besides  nicer,  we  have  fo  cimsider  cnrcinnnia,  portul  vein  stasis,  gastric 


•But  there  arr*  notublf*  exct^jdimiM.  Only  a  Khort  time  ago  I  treat*Ml  ri  patit^nt 
suffering  from  careinouia  of  the  lower  section  of  the  nesopliagufl,  who  repeatedly 
vomitpfi  hrouFiish  blooil  niixeil  with  food.  This  food  eainc  nut  of  the  diveriicle  above 
the  stenosis. 
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varicosities,  trauiiui,  s(^urvy,  hemophilia,  leukaemia,  Hodgkin's  disease,  acute 
yellow  atiapliv  of  iht)  liver,  rupturt^s  of  blood-vessels,  acute  infectious 
fevers,  sueJi  as  typhoid,  yellow  fever,  cholera,  plague,  malaria  (Hemnieter), 
acute  and  chronic  ga^»tritia  (ulcerosa),  and  pyloric  stenoiiis;  miliary  aneur* 
ipHis,  corrosion  tiirough  caustic  poisons?;  syphilitic  and  arlerroi?clerotic  con- 
ditions; hysteria,  chuleliildasis,  etc.  The  haemorrhages  of  gas^itric  carcinoma 
are  usually  easily  differentia  ted  from  thoge  of  ulcer.  The  former  are,  as  a 
rule,  stuall  in  quantity,  they  «lo  not  hring  abont  bloody  stools,  or  at  least 
very  rarely;  the  blood  is  deconi posed  and  of  a  coffee-  or  chocolate-brown 
colour.  Cases  of  earcinomatous  ulcers  (compare  Chapter  on  Cancer  of  the 
Struiiacli)  and  carcinoma  of  the  cardia,  in  which  severe  haemorrhages  occur- 
ring towards  the  end  may  terminate  fatally,  are  exceptions.  In  rare  cases 
of  hysteria  and  crises  gastriqnes  (voraissement  noir,  Cliarcot)  haematemesia 
has  been  imported.  These  instances  are  very  rare,  and  the  picture  is  essen- 
tially ditferent;  in  such  cases,  however,  organic  or  functional  nervous  dis- 
eases may  be  coincident  wnth  ulcer,  as  Debove  rightly  emphasises. 

Ha'morrhiiges  resulting  from  stasis  in  cases  of  liver  affections,  espe- 
cially cirrhosis,  may  eas^ily  lie  ndstaken  for  hjpmorrhages  from  gastric  or 
duodenal  ulcers.  Leiehtenstem**  pointed  out  that  there  is  a  form  of  cir- 
rhosis of  the  liver  which  may  give  almost  the  precise  i)icture  of  the  course 
of  an  ulcer.  IJcpeatcd,  usually  very  copious,  gastric  haemorrhages,  which 
return  in  inten'ala  of  weeks  and  months,  take  place.  The  patients  are  very 
aniemic.  not  at  all  jaundiced,  ascites  and  enlargement  of  the  spleen  are 
absent,  probably  on  account  of  considerable  hftMnorrhages,  through  which 
the  portal  circulation  is  relieved-  Leichten^tern  found  a  latent  cirrhosis 
of  the  liver  in  several  eases  of  this  kind,  winch  terminated  fatally  within 
a  few  days  from  repeated  gaslric  ha-mnrrhages. 

Stein***  recently  described  a  very  interesting  case  of  cirrhosis  of  the 
liver  which  wa?^  diagno^e<l  as  a  duodenal  ulcer  until  ascites  made  its  appear- 
ance. 

We  should  always,  therefore,  think  of  the  possibility  of  a  developing 
(irrhosis  of  the  liver  in  all  cases  of  sodden  gastric  liapmorrhnges  of  persona 
who  had  been  healthy  up  to  this  time,  and  the  more  so  if  symptoms  of  a 
gastric  ulcer  have  not  preceded  or  followed  a  hsematemesis  (Oppolzer). 
Gastric  haemorrhage  or  melirua  occurs  in  cases  of  efiolelithiasis  with  or  with- 
out icterus  and  may  suggest  gastric  ulcer,  particularly  as  other  subjective 
or  objective  symptoms  nmy  be  entirely  aljsent  at  this  stage  or  may  be 
masked. 

Differential  diagnosis  may  he  often  difficult   in   cases  where  haemor- 


*»  LeichtenRtom,    PenaoIdt-Stintzing'H    Handl>iioh    tier    RpcjiioUfn    TherapiP,    1890^ 

Bd.  4,  S,  141. 
»  Stein.  Arehiv  filr  Verdauungskrankheiten,  1899,  Bd.  5,  S.  77. 
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rhages  occur  sudduiily  and  lUTvioiis  liJBtory  does  not  give  any  hints.  De- 
crease of  liver  dulness  and  enlai^iunient  of  spleen  nmy  be  decisive,  though 
their  absence  does  not  exclude  cirrhosis  of  the  liver,  as  just  mentioned. 
Where  previous  histor}'  is  known,  we  have  on  the  one  side  to  pay  attention 
to  the  presence  of  epigastric  ]»ainfyJnesSj  which  is  either  missing  entirely 
or»  if  present,  is  only  slijj^ht,  and  on  the  other  t^ide  syphilis  or  abuse  of 
alcohol, 

Beaideti  the  alxjvu-nnme*.!  «onrt*t'M.  there  are,  a«  desfiibcd  by  Harttungt**  Ham- 
peln,"'  Ewald,"  Re i chard,"  and  Dieiilafoy,-*  oertiiin  jmrpnchymiitoufl  hicmorrhage*.  for 
which  Hnrttnng  siiggt-Htod  the  niinie  of  "pliea-hiemorihagc/'  ji«  they  usually  originate 
in  the  foIJa  of  tho  giiKtrir  and  intt»sfinttl  miucosij*.  in  those  ca^en  tiie  gustrio  rim<?osa 
may  t)e  perfectly  intact,  with  tlip  exceptiflin  ot  siiiull  erosions,  visible  t*omi'times  only 
by  the  magnifying  ghtsH.  Dieuhifoy  recently  dcscribetl  these  nccnsionully  fatal 
rcchymoseSt  which  alTect  only  the  niont  hiiperticial  strata  of  the  gjistria  imiccjsa*  as 
"exuleeratk)  simplex,"  and  sei-s  in  them  thr  lirHt  stage  of  the  trut*  <  Yuveilhier's  uleer. 

I'tirlhrrinorc.  gantric  ha^morrhngcn  may  wrur  a^  a  result  of  hfimophilia ;  the 
following  ca.*^e  may  serve  us  an  instance:  — 

A.  H.,  rneichunt,  IIH  yen ra  oldj  comeM  from  n  hiemo])liilie  family,  nn<J  that  on 
tlie  maternal  wide,  Mother,  who  h  72  years  of  age,  suffered  frequently  from  severe 
iiienorrhngia  as  well  as  bleedings  from  her  giuiis;  onl^v  a  short  time  ago  there  was 
intestinal  ha'niorrlinge  without  definite  cause.  A  sister  of  the  patient,  40  years  of 
age,  bad,  after  birth  of  a  (hild,  a  moj^t  perilous  uterine  Inemorrhage,  which  flnalh', 
after  alnioHt  everything  had  been  tried,  ceased  after  iiot  irrigjitions*  Since  that 
time,  weak  and  nervous,  she  uniKt  ahvayi>  stay  in  bed  for  two  day«  during  the  periJ- 
oua  menHtrualion.  A  brother  of  the  patient.  ;(S  yearsi  of  agt\  suffered  always*  from 
wverc  epiHtaxiM,  and  wa**  rip«Tatcd  on  tor  goitre  hy  Professor  Scjnnenluirg  in  1886, 
On  account  of  abundant  bleeding,  goitre  was*  only  partially  extirfwited.  Five  year* 
later  bloo<l-poi .zoning  (pytemia?!  from  the  wound,  as  is  claimed,  wbieh  terminated 
fatally.  Another  sister,  *15  years  of  age,  is  very  chlorotic  and  nervous;  loses  blood 
througli  the  stool  at  tinies. 

Patient  hiiiiself  had  typhoid  fever  in  his  wixteenlb  year;  three  years  later, 
articular  rbeunuitiHrn..  Ten  yearn  ug»>,  after  extraction  of  a  ttxith,  severe  bleeding. 
90  that  tamjKjn  had  to  1k^  used.  The  llr.'^t  gastric  hitniorrhage  occurred  in  18H;>; 
copious  lia^matemeHis  and  tar- col  am  red  stuolH  were  preceded  by  weakness,  prostration, 
and  nausea.  Ejrcpt  this,  neither  before  nor  aftenrard  aai/  dtfjestive  ditturhnnccs, 
fpartic\dar!if  never  epiga^trh  or  dorsal  pains.  Patient  cotild.  and  can  tolerate,  the 
heaviest  meals  without  any  trouble. 

The  aecom!  ha^tnor^bage  occurred  in  1PH7  while  patient  was  in  the  best  of 
hcttlth;  patient  vomited  large  quantities  of  light-red  blood,  and  again  tar-eoloured 
stools  followed.     Confinement  to  be<i  for  a  week  to  ten  days;  slow  convalescence. 

Since  that  time  bleeding  was  repeated  six  time?*,  the  last  time  only  from  the 
intestines;  the  hist  hitmnrrhag*^  of  moderate  degree  occurred  in  DeeemlKT,  18f»2. 

The  careful  examination  of  the  perfectly  wclllooking  patient  dt>c3  not  at  all 


»*  0-  Harttung.  Deutsche  metlicinisehn  Woebeniiehrift.  1800,  No.  38. 
"  Hampeln.  St.  retersburg  medicinisrhe  \\"ocliensf'hrift,  IHftL  No.  8. 
»*  Ewald,  EulenburgH  IlefllencykropUdie,  3  Aufb.  Bd,  14,  S.  288. 
'<  Reichard.  Deutsche  medicinisc-he  Wochenschrift,   1900,  No.  20. 
"Dieulafoy,  Clini*iue  mftlicale  de  I'llMel  Dieu,  1897-98,  S.  1  et  seq. 
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pjint  to  uny  gustrk'  or  mtcstinaJ  a!TcM?tion;  no  painful  tendtTiieHs  in  the  epigastrium 
or  duodenal  ur  dorsal  region. 

At'citrding  to  ob(H»rvation»  of  L.  Kuttner"  there  frequently  occur  in  ehlorotic 
ptTsonn  the  so-uiiyed  mtustrtiat  gastric  hd'tnurrhagcn^  which  |>eriodic«lly  take  place 
in  di»turbHU<'e»  of  the  tneuiiitruul  rwiutionH,  Knttuer  refers  theae  fomierlj  so  culled 
*'vi(»ari(nis**  gastric  hipmorrlmgrs  to  inereuscd  eonj^'stion  of  t!ie  blood-vessels,  which, 
|>iirticularly  in  clilorotie  persons,  eKhibit  a  diinlniinlied  re^iatanee  ^  fatty  degenera- 
tion, etc,). 

As  to  differential  djaim<^»!5i!!**  other  tli^^eases  have  to  bo  considered: 
i'holelitliiaais,  chrouit-  ^'astritis  (especiully  that  acioniptinied  by  atrophy  of 
the  gastric  mucosa),  ^atitnilgia,  tRTvoii-*  tlvspopsia^^  enturoptosis,  cancer^  and 
colitis. 

1.  Usually  only  tJiieh  ciii^cs  niiist  he  considered  in  tlic  differential  diag- 
nosis between  choleiithh.siif  and  (jantric  uirvt'j  in  which,  on  the  one  hand, 
the  characteristic  hjematemesis  and  tar-coloured  stotds  are  absent ;  on  the 
other  hand,  biliary  grit  or  sand  iir  galUtnncs  are  not  observed.  In  such 
caset*  the  following  points  are  of  importance: — 

(a)  F(t\n, — Tlie  same  in  ehoIelithiasJB  i.^  not,  or  at  least  not  solely,  in 
connect  inn  with  the  ingej^tion  of  food,  and  occurs,  for  instance,  even  if  tlie 
diet  is  very  bland  (milk,  tea,  soups),  in  ecjual  inti-nsity  as  when  tlie  f^iod  is 
difiicult  to  digest;  UBiially  it  draws  from  the  median  line  or  from  the  right 
side  of  (he  ^ame  towards  the  hejiatie  region;  the  [irest^nce  of  the  dorsal 
pain  to  the  right  of  the  vertebra^  at  the  level  of  the  twelfth  thoracic  verte- 
bra, two  or  three  fingeiv  breadth  from  tfie  vertebra,  (Compare  General 
Tart,  page  (i2.) 

(b)  Hepatic  Enhtrffrmenl. —  In  cholelithiasis  the  right  lobe  of  the  liver 
(more  seldom  the  left  lobe)  is  enlarged  for  a  short  time  after  an  attack,  and 
is  markedly  tender  (bimanual  palpation)  ;  the  gall-hladder  and  gall-bladder 
region  are  equally  tender, 

(c)  The  Course.— In  cholelithiasis  there  is  well-being  and  tolerance 
to  all  kinds  of  ffwd,  allernating  with  periods  of  paroxysms  of  pain,  which 
may  be  occasioned  by  even  the  slightest  nourishment.  Similar  intervals, 
it  is  true,  may  occasionally  be  observed  in  ulcer  nf  the  stomach,  but  they  are 
very  rare. 

(t/)  Eiamination  of  SlomarJt-Cofttenls. — In  oleer.  liyperehlorhydria 
is  a  frequent  sjTnptoin,  as  mentioned  above,  while  in  cholelithiasis  the 
amount  of  HCl  is  either  normal  or  defieient.^" 

(p)  thnnidice. — If  jaundice  is  repeatedly  observed  following  attacks 
of  pain,  it  would  speak  against  ulcer  of  the  stomach,  but  not  against  duo- 
denal nicer;  with  the  latter  icterus  has  been  occasionally  observed. 


*•  I..  Kuttner.  Berliner  klinisthe  Woehenwhrift.  lH9.i,  No.  7. 
•    "  J.  Leva,  Virchow'H  Arrliiv,  ]Sft;j,  Ikl,  Ki2.  V.  4110. 
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(f)  Ffver.^Fexer  occurs  not  infrequently  as  a  complication  in  chole- 
lithiasis and  chulecystitis.  In  uK'or  it  is  ('xceptional,  perhaps  in  cases  of 
subphrenic  abscej^s,  perforation  into  the  lung.^,  inflainniatnry  adhosion  of  an 
ulcer  of  tlie  fundus  with  the  spleen,  etc. 

Finally,  we  must  not  forget  that  gastric  ulcer  and  cholelithiasis  may 
be  coincident,  as  demonstrated  hy  the  following:  caiic: — 

Mra.  Marie  V.,  37  yearn  old,  bus  Ik'hu  dilorotic  since  lier  yciutli;  complama  of 
pain  on  the  rigtit  of  the  Htoniach,  at  ihm'»  in  c"OtnuH*tioti  with  iii«>als,  nt  other  tim«»s. 
indopcndontly.  Apjwlite  alwrtys  good.  I*ater  on  in  good  ti^alth  for  six  years,  Sinot* 
Jaiiuarjs  1802^  without  special  cauee  pain  on  the  right  of  tin?  stoniHch,  usually 
nbout  one  hour  and  a  half  after  nif^als.  Itigpstion  of  heavy  or  light  foods  ih  with- 
out ioHvienee  as  to  the  intensity  of  the  pain;  pain  inereaaej*  on  walking;  pain  iilst* 
on  an  onipty  stomach,  but  of  lens  <Iurufcion  and  intun^ity.  Appetite  go<id,  but  limited 
from  fear  of  eating.  Slight  eniui-iatinn,  t'onisidt'rttl>le  constipation.  No  naiiAea,  no 
vomiting,  no  hiKnmteniesis,  no  icterus  after  the  attn/ck  of  pain.  l-ivviige,  performed 
el&ewhere»  without  efTe<'t. 

PbjHical  examination  shown  marked  ivlargement  of  the  very  tender  right  lol*© 
of  the  liver  for  3  centimetres  below  tlie  costu]  areb.  The  epigastrium  is  e<|iinlly 
tender.  No  dornal  pain.  Dia^iuwiM  of  ebob'lithiaHirt  made.  Treatment  with  Carln- 
bad  Mdhlbnmnen  and  siiitiible  diet,  simnltiineously  fasees  carefully  examined  for 
galbatones;  ga^il-Hand  waa  repeatedly  found  (tent  for  ehoteHtearifie  ))OHitive(.  After 
Carlsbad  "cure,"  temporary  improvement.  In  February,  1892,  renewetl  eomplaints 
of  loss  of  appetite  and  preaaure  in  the  epigastrium.  The  hepatic  region  waa  still 
very  tender  on  palliation.  In  the  beginning  of  March,  1S02,  suddenly  colicky  pain 
in  the  epigastrinm  immedittteiy  following  mealt*,  and  terminating  by  vomiting  at 
the  acme.  Pain  was  even  pre^ient  after  ingestion  of  milk  aiul  other  lit^uid  nouriffb- 
ment.  Pain  was  localisi'd  centrally  in  the  epigastrium;  at  tbe  ^ame  time  distinct 
algetic  point  posteriorly  on  the  left,  between  the  twelfth  thoraeic  and  the  lirst  lum- 
bar vertebra:  no  painfulnesH  on  the  right  side;  heiwitic  region  moderately  enlarged 
and  temier.  Treatment:  rest-cure  lat^tiiig  four  weeks,  hot  pjultices,  liquid  diet.  No 
other  medication.  Already  at  the  end  of  tbe  first  week,  stomach  and  region  of  the 
twelfth  thoracic  vertebra  is  no  longer  tender  on  pressure;  no  attacks  of  pain.  Ait*»r 
four  weeks,  f>erfect  well-being;  after  eight  weeks,  patient  ate  all  kinds  of  food  with 
impunity.  Hnin  in  weight.  4,3  kilogrammes.  Stomach  on  pressure,  without  pain- 
fulness  (algesimeter  tt  kilogramme's)  :  only  the  right  lobe  of  the  Uwr  is  still  fiHghtl\ 
tender  on  pressure.  Patient  baa  been  treated  by  me  rejwatedly  for  recrudescent  gas- 
tric pain  in  the  course  of  the  last  three  years. 

2.  The  character  of  pain  ia  especially  decisive  for  the  difTcrential 
diagnosis  between  fja^itrie  ulrer  and  fttropht/  of  the  murosa.  In  the  latter 
cases  there  are  paro.xysnis  of  pain,  not  connected  with  the  taking  of  foodJ 
The  algetic  points  ?o  characteristic  of  the  peptic  ulcer  are  not  present. 
Stomach-contents  show  nhsolute  loss  of  IICl  and  ferments,  a  fact  which  is 
very  rare  in  ulrer. 

3.  The  following  factors  are  of  value  in  the  differential  diagnosis 
between  nlcn-  of  (he  stomach  and  cardialgia: — 

(fit)   CkuracUr  of  the  Pain.— Fains  in  cardialgia  are  not  dejTendent 
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upon  the  ingestion,  occur  with  great  severity,  but  periodically  and  without 
any  visible  eonncttion  with  the  iiouri^huient ;  algesiinetric  exajninatioD,  not 
made  during  the  attacks,  yields  either  normal  tenderness  in  the  epigai^trium 
(6  to  J)  kilos)  or  algetie  points  in  a  few  places  (plexus  Solaris,  co?liaeii3, 
hyimgastrirus)  witli  a  tenderness  wliieh  is  smaller  if  eomparetl  with  tliose  in 
uleer  (4  to  ti  kilos).  In  neuralgias,  pain  during  thr  attack  seems  to 
deerease  by  pressure,  hut  this  t^ymptom  is  seldom  of  diagnostie  importance. 

Ab  essential,  clinieally  important  form  of  gastralgia  is,  according  to 
my  experience,  representrd  by  tluit  accnmpanying  anannia  and  chlorosis." 
It  is  differentiated  from  gastric  uUvr  by  the  independence  of  the  attacks 
from  the  ingestion  of  f<x»d,  by  the  long  periods  of  entirely  normal  state  of 
health,  finally  by  the  uselessne^a  of  a  regular  treatin*mt  for  ulcer.  Occa- 
fiionally,  however,  I  observed  case«  which  made  a  diiTereDtial  diagnosis  very 
difficult-  (In  the  Cha]jti'r  on  Gastric  Neurosis,  we  shall  n-vert  to  gas- 
tralgia  in  anivniia.) 

(b)  Prei^^nce  of  predisposing  diifuftsfs,  particularly  hj^eterics,  ana»mia, 
uterine  and  ovarial  atfectitms.  poisoning  (bromine,  arseniL-.  antimony, 
[lead],  etc.)'  would  point  to  the  diagnosis  of  eardialgia  or  enteralgia. 

It  may  be  mentioned  incidentally  that  in  the  course  of  a  gastric  ulcer, 
or  after  its  cure,  genuine  neuralgias,  especially  iniercoalol  nevrafgia,  not 
infrequently  occur,  Trauhe  suggests  their  occurrence  as  dependent  from 
irradiation  of  the  sensible  vagus  fibres  of  the  stomach.  In  a  case  reported 
several  years  ago  by  Eisenlohr,*'*  neuralgia  was  caused  by  a  direct  irritation 
of  the  intercof^tal  nerves  through  a  large  ulcer  of  the  anterior  gastric  wall. 
The  nerve  lueLlulla  of  the  intercostal  nerves  showed  a  high  degree  of 
degcncratton, 

4.  Observation  during  some  length  of  time  is  necessary  for  a  differ- 
ential diagnosis  between  gasirtc  ulcer  and  nervous  dyspepsia.  We  must  not 
fall  into  error  through  the  presence  of  a  circumscribed  pressure  point  in 
the  epigastrium.  Plowever  valuable  this  symptom  may  be,  it  may  lead,  l>y 
too  much  emphasising  the  same,  to  wrong  conclusions.  On  frequent  and 
repeated  examination  it  will  he  found  that  the  painful  area  changes  its  seat 
within  a  few  flays.  Previous  liistorv  is  also  of  importance,  because  in  ner- 
vous dyspepsia  it  will  show  absence  of  hiematemesis  and  bloody  stools,  the 
occurrence  of  sudden  changes  from  excellent  gastric  function  to  severe  gas- 
tric pressure  and  painfulnesa,  no  evirlent  deiiendence  of  the  latter  upon 
quantity  and  quality  of  the  ingesta.  If  all  diagnogtic  methods  fail,  a  regu- 
larly instituted  treatment  for  ulcer  may  he  the  best  test. 

5.  Differential   diagnosis   between  gastric  nlrer  and   enteroptom.     A 

"  Boas,  Zeitftchrift  ftlr  praktiache  Aersste,  1BII7,  No.  6. 

•Eiftpnlolir,    Aorzt!k'li**r    Wroin    zii   Hamburg,    Dfiitiiclie    inodiciniftche   Wochen- 
Bchrift,  1888,  No.  44,  S.  010. 
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frequent  accompaniment  of  enteropto^is  which  will  be  fully  discussed  below, 
is  given  in  more  or  less  inarketl  algetic  pointSj  which  urc  found  usually  a 
few  centimetres  above  the  navel.  As  in  entenjplosis  with  or  without 
nephroptosis,  dyspeptic  disturbances  (particularly  pain  in  various  places  of 
the  abdomen)  usually  occur,  differential  diagnosis  rests  between  enterop- 
toeis  alone  and  gastric  ulcer  compliciited  with  entcroptnsis.  I  had  a  diance 
to  observe  several  cases  of  this  kind;  one  of  them  may  he  reported  in 
brief:— 

Mrs.  N.,  widow,  46  years  of  age,  liRil  two  rabcttrriages  Kvphili8  not  pnwen- 
TwelvB  y«?arH  ago,  fur  the  first  tiniet  oct-njiiomil  giiHtrir  [laiii,  Lnit  every  kind  of  food 
was  well  borne.  During  tlie  five  years  after  the  last  miftntrria^^.  mntinuoua  gastric 
pain,  and  that  on  an  empty  stomach  as  well  as  after  meula.  Pain  eeases  during 
night- time.  Pain  not  more  severe  after  ingealion  of  \v»h  diigt*Htilde  food,  such  as 
brown  bread  or  potntoew.  Pain  radiates  from  the  epigiirttriuiu  toward  the  lower 
iibdonien  and  in  the  back  up  to  the  shoulder-blade.  Appetite  deficient,  bowels  cx>n- 
stipated,  move  oti!y  after  takinjp;  piirgativen.  No  nausea,  no  vomiting  of  water.  Two 
years  and  a  half  ago,  for  the  hrHt  time,  hiemateniesfirt  <alK>nt  hnU  a  dmrnber-ptit 
full)*  aceompanied  by  Fiever»»  pain  in  the  epi«»ur*triuni  and  weakness.  Stools  were 
tur-coloured  for  a  few  day»  following.  Improvement  after  two  weeks.'lmt  pain  mtill 
preSient^  A  year  later,  again  ha-matemeHis  of  the  same  nniouiU  "b  tbp  first  time. 
Attack  of  fainting.  Rest  in  bed,  pill;*,  powder,  improvenient.  Four  months  agi^  in- 
Ifanmmtion  in  the  abdomen,  from  nhieh  ]>atient  recovered  after  an  illness  of  two 
week.i.  The  gHBtric  and  abdominal  pains  l>egun  anew.  Ingffstion  of  food  did  not 
influence  occurrence  or  severity  of  the  pninss.  Physical  examination  sho\ve4  ptosis 
of  the  right  kidney  f  second  degree,  according  to  Ewald),  gaHtrotitoHi?.  Epigastrium 
very  tender.  Algi^simetrie  examination  in  epjgjistrium  yieltls  a  painfullness  of  :i 
kilojj^ammes,  in  the  left  jiarastermil  line  2  kilogrammes.  Posteriorly  on  the  left  of 
the  tranaverae  processes  of  the  tenth  to  the  twelfth  tlioiucic  vertebra;,  and  along  the 
left  twelfth  rib  likewise  marked  tendernesa  on  pressure.  Algesinietrie  test  shows  4 
kilogrammes;  on  corresponding  right  side,   in  kilogrammes. 

This  case  proves  that  a  tenderness  in  the  cpi^j^strium  muat  by  no 
means  always  be  considered  as  nervous  pressure  pain,  hut  Ihat  always  a  com- 
bination with  an  ulcer  oug"ht  to  be  kept  in  mind.  Jn  sucli  cases  also  the  ex- 
amination of  tfie  vertebral  pain  seems  to  me  to  be  diagnostically  important. 
It  is  true,  we  very  frequently  encounter  in  enteropto^is  pressure  points  in 
the  neighbourhood  of  the  vertebra?,  but  tbey  are  located  on  diverse  areas. 
A  localised  painful  tenderness  in  the  region  of  the  tenth  to  twelfth  ver- 
tebra, or,  when  the  stomach  is  situated  low,  the  first  lumbar  vertebra 
on  the  left  side,  points  with  some  probahUity  to  a  combination  of  enterop- 
tosis  with  ulcer.  On  the  other  hand,  it  need  not  be  discus.'Sed  that  absence 
of  vertebral  pain  does  not  exclude  ulcer, 

a.  The  following  points  of  view  are  important  for  the  differential 
diagnosis  between  ulcer  and  cancer  of  the  stomach  :^ 

(a)  Course. — In  gastric  ulcer,  the  course  may  extend  for  years^  with 
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remjgsions  and  oxaet'rijations ;  slrenglh,  as  a  rule,  remaiiiB  comparatively 
good.  Uastrif  uker  is  an  affection  of  the  younger  and  middle  age,  while 
cancer  usually  appears  later  in  life,  with  a  rattier  acute  onset  (v.  Leubc''**), 
and  its  duration  is  seldom  longer  tlian  two  yelira.  It  is  true,  there  may 
occur  cancers  of  ihe  stomach  in  younger  years  (one  case  under  ray  obt^erva- 
tion  was  that  in  a  girl  of  '27  yearg.  another  that  in  a  young  man  of  18  years)  ; 
there  may,  on  the  other  hand,  be  an  exceedingly  dehiHtated  condition  in 
cases  of  simple  gastric  ulcer. 

(b)  Pain. — The  same  is  usually  independent  of  the  ingestion  of  foodt 
may  be  absent  for  day^,  and  recur  again  very  severely ;  a  partkuhr  ttfpe 
cftniiot  he  (lemomtnitf.fl.  Gcrhardt''*  remarks,  in  his  classic  tliscussion  on 
gastric  ulcer,  '*\Vhere  the  fear  of  pain  lorces  a  restraint  of  ingestion  of 
food>  one  has  to  deal  hardly  with  cancer,  far  more  with  ulcer,  perhaps  with 
cardialgia."  The  jitomach  i^,  as  a  rule,  not  as  tender  as  in  ulcer;  yet  there 
may  be  exceptions. 

(c)  VomititKj, — In  ulcer,  vomiting  designates  the  acme  of  the  pain. 
In  cancer,  however,  it  is  irregidar  and  occurs  usually  after  a  greatly  pro- 
tracted retention  of  the  stomach-contents*  As  to  the  character  of  hiemat- 
emesis  in  cancer,  compared  with  that  in  ulcer,  the  subject  hm  already  betm 
discussed, 

Jt  has  been  mentioned  that  in  rare  cases  of  cancer  of  the  stomach, 
particularly  carcinomatous  ulcer,  haBmorrhages  take  place  which  cannot  be 
distinguished  from  those  in  simple  ulcer.  Cases  of  this  kind  may  make 
considerable  diagnostic  dilhciilties,  as  I  know  from  my  own  exi)ericnce. 

{(!)  ^^totnach  Contents. — In  gastric  ulcer,  the  stomach-contents  con- 
tain, as  a  rule,  hydrochloric  acid  and  no  fermentative  products,  as  long  as 
dilatation  has  not  ensued  as  a  result  of  stenosis  of  the  pylorus  or  spasmodic 
(dynamic)  contraction  of  the  pylorus.  In  cases  of  cancer  of  the  stomach, 
hydrochloric  acid  is  very  frequently  absent,  but  the  cont&ntg  are  usimUfj 
intensely  acid;  the  acidity,  however^  is  distinguished  by  a  great  amount  of 
lactic  acid  or  lactates^  On  microscopic  examination,  a  peculiar  type  of 
bacilli  (see  chapter  on  Cancer)  is  found,  which  are  not  present  in  cases  of 
gastric  ulcer. 

(e)  Tumour. — Tumours  in  the  stomach,  especially  in  the  pyloric  sec- 
tion, may  make  their  explanation  very  dilTicult,  and  have  yielded,  as  shown 
by  the  increasing  experience  of  the  surgeon,  equally  frequent  unpleasant 
as  well  as  pleasant  surprisee.  Errors  may  be  occasioned  by  cicatrised  thick- 
enings at  the  base  of  an  ulcer,  encapsulated  peritonitic  exudates,  hyper- 
trophy of  the  pylorus,  or  a  tumour  in  a  neighbouring  organ,  gaatroliths. 


"•v.  Leiibe,  Specielle  Diagnose  der  innercn  Krankheiten,  Leipzig,  1880,  S.  252. 
"  C.  Oerhardt,  Deiitnche  medicinische  VVochenBchrift.  1868,  No.  18. 
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Only  the  must  careful  conBideration  of  nil  the  sMiiptonis  in  fjuestion  will 
serve  to  guard  against  migtakis. 

(f)  (Edema, — Gidema  occurs,  it  is  true,  in  all  diseases  accompanieti 
by  severe  cachexia  to  a  greater  or  lesser  degree;  yet  it  is  found  so  frequently 
in  cancer  of  the  stomach,  at  least  in  later  stages,  and,  on  the  other  hand, 
it  is  absent  80  frequently  in  gastric  ulcer,  that  ihiti  synipiom  may  likewise 
be  turned  into  account  for  the  differential  diagnosis. 

7.  The  diflFerential  diagnosis  hetween  giLsliiv  and  diwdvnal  idcer^  is 
more  of  scientific  than  practical  imj>ortance.  First  of  alL  the  typical  ulcer 
pain  occurring  constantly  a  considerable  time  after -the  meal  (two  to  four 
hours),  tar-coloured  stcwls  without  a  simuittineous  ha-niatemesis  and  con- 
stant pain  to  the  right  of  the  median  linOj  speak  i'nr  duodenal  uleer,^'-  Sec- 
ond, tiie  following  conditions  arc  to  be  considered :  in  duodenal  ulcer, 
icterus  occurs  in  rare  eases;  in  gastric  ulcer,  it  never  occurs.  If  the  ulcer 
is  situated  in  the  stomach,  dyspeptic  disturbances,  csperitilly  voiuiting,  pre- 
vail; in  duodenal  ulcer  they  are  exceptional.  Only  where  the  first-naiBed 
symptoms  are  present,  we  may  diapiostieate  duodenal  ulcer  with  jiome  de- 
gree of  certainty,  while  in  other  cBt^es  tli agnosia  can  be  considered  only  as 
a  probable  one.^" 

8.  Differential  diagnosin  between  tjaMric  nlrcr  and  afferiion^s  of  the 
co/on.— According  to  Schiitz,**  with  whom  I  agree  in  all  essentials,  affec- 
tions of  the  colon,  especially  colitis  and  enteroptosis,  may  closely  mimic  the 
clinical  picture  of  gastric  ulcer,  Careful  inspection  of  the  i*tool  on  the  one 
side,  and  examination  of  the  stomach-contents  on  tlie  other  side,  will  fre- 
quently establish  the  differential  diagnosis.  From  my  own  experience  I 
would  emphasise  that  in  many  eases  of  colitis,  pa  in  fulness  is  foimd  not  only 
in  the  transverse  colon,  (which,  by  the  way.  is  never  Icicalised  so  strictly  as 
in  ulcer),  but  also  in  other  sections  of  the  colon,  and  that  this  fact  will  help 
to  make  the  diagnosis  certain. 


Diagnoifis  of  the  Com  plica  lions  and  Sequelce  of  Gastric  Ulcer, 

We  mention  in  the  following  only  the  most  important  complications 
and  sequela?  of  the  round  ulcer  of  the  stomach,  as  a  few  have  nuly  a  purely 
casuistic  importance,  and  may  therefore  he  omitted.  In  the  order  of  fre- 
quency, the  following  complications  of  the  chronic  gastric  ulcer  may  be 
considered : — 


"tf.  H»  Opppnlvpiuipr,  Das  Ulrua  pepticum  duodenal^,  irpatyod  cspopially  from  the^ 
uBtiolngie-statistif  standpoint.  DisH.-inaug.,  \\  ilrzburg,  1891.  (There  the  lit- 
emture  of  Ulcus  duodenal^.) 

"Compiire  also  Boaft,  DiseaspK  of  the  TntestineB,  New  York,  IflOl,  P.  289;  [Beru- 
heitn,  Pennsj^lvania  McdiVal  Journal,  Fobniiiry,  IflfMll. 

»«Schiitz,  Verhaundlungen  der  XVII  Krongresses  filr  innere  Medioin.  18[*5>. 
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(1)  Cicatricial  stenosis  of  the  pylorus.  {2)  Perforation  in  periton- 
itis. (3)  lYTigastritis,  (4)  The  transition  of  ulcer  to  caruinoma  (carci- 
nomatoua  uker).     (5)    Hour-glasg  stomach.     (())   Subphrenic  abscess. 

1,  Stenosis  of  the  pylorus  is  the  most  frequent  complication  of  all  gas- 
tric ulcers  situattnl  at  the  pylorua  and  its  immediate  neighbourhood.  Sten- 
osis of  the  pylorus  may  be  manifQ.stod  in  a  short  time  (In  a  few  months?). 
As  the  diagnostic  symptoms  of  Btenosis  of  the  pylorus  coincide  with  those 
of  gastric  insuthciency,  they  will  be  discusstxl  in  tlie  next  chapter. 

2.  Perforafion  i'eritoniiis. — According  to  Gerhardt,^^  perforation  of  a 
gastric  ulcer  takes  place  in  thirteen  per  cent,  of  all  cases;  according  to  Hab- 
ershon/"  even  in  eighteen  per  cent.  The  symptoms  of  jjerforative  periton- 
itia,  especially  in  rases  of  gastric  ulcer,  immifest  themselves  in  the  follow- 
ing manner.  Uusally  in  apparent  health,  certainly  without  any  alarming 
prodromal  signs,  there  develops  a  very  grave,  rapidly  tlireatening  clinical 
picture.  The  patient  suddenly  feels  a  severe,  uiiheiinible  pain,  under  the 
intensity  of  which  he  immediately  eollapsos.  In  a  very  short  time  the 
pulse  l)ec*omes  small  and  frequent,  and  later  filiform;  the  extremities  he- 
come  cold  and  numb;  cold  sweats  and  faeies  Hipptx-rsitiea  complete  the  ter- 
rible picture.  The  abdomen  may  be  painful  on  pressure,  even  at  the  slight- 
est touch,  but  this  symptom  is  not  always  present;  there  may  be  various 
flegrecs  of  meteorism^  from  the  slightest,  just  visible,  distension  to  the  most 
extreme  stages  of  tympany,  with  disappearance  of  liver  and  spleen  dulness. 
But — and  this  is  diagnnstically  of  the  greatest  importance — metronsm  is 
by  no  mcarm  a  rcfjttlfir  an  ompammcni  of  the.  pvrforaiion  of  uher,  ju&l  as 
it  is  not  in  vases  of  pet- f oration  of  a  siippuraied  appendix.  In  ulcer,  several 
factors  evidently  [day  their  part.  First,  whether  the  perforation  ensue<l 
when  the  stf^iiiach  was  empty,  whereby  the  point  of  perforation  closes  readily 
again,  and  at  least  stops  the  passage  of  larger  amounts  of  air  or  liquids; 
second,  the  kind  of  frjod  remnants  present  in  tlie  stomach  at  the  time  of 
perforation. 

The  diagnostic  signs  of  perforative  peritonitis,  to  the  significance  of 
which  Ebstein^^  first  called  attention,  are  the  following  three:  (1)  Ab- 
domen flatj  rigidity  of  the  abdominal  muscles,  which  only  relaxes  at  death, 
{2)  Disappearance  or  diminution  of  liver  dulness;  this  sign  may  he  ab- 
sent, however,  if  only  liquid  gastric  contents  and  no  air  escape  into  the  peri- 
toneal cavity  (Ebstein-Schotten"**).  (3)  Vomiting.  As  is  well  known, 
vomiting,  an  ever-present  svTnptom  in  fmrforative  peritonitis,  may  be  ab- 
sent in  perforation  of  the  stomuch   (as  shown  by  many  observations),  and 


"Gerimrdt.  le, 

»  Hiibcrahon,  St.  Bartlml.  Hospit.  Rep.,  I.S90. 

■'  Ebfitoin,  ZHtw^hrift  filr  kbnischp  ^feiiioin.  1885.  Bt!.  SI,  R  209. 

**  Knist  Schotten,  MiincUetipr  medicitiiat'he  Wochenschrift,  1893,  Xo.  41, 
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that  when  it  jiprforiileHi  into  the  free  pLTitoiK'tiru.  Previous  vomiting  may 
suddenly  cease  uudtr  tljese  ciruuiiirstaucus.  But  there  are  exeeptions  to  this 
rule  also  (Schotten)  if  only  very  small  amounts  of  gastric  contents  can 
escape  through  the  perforation  nprniunr. 

3.  Pengastriiis  may  develop  in  cat^es  of  gastric  ulcer  in  two  forms, 
according  to  v,  Mikulicz.^*  First,  as  loose  adliesion  hetween  the  neiglibour- 
ing  organs,  wherehy  the  stoniRch,  In&ing  a  piirt  of  its  luoliility,  is  suhjected 
to  traction.  Second,  as  tumour-like  inliltrutJonB,  fleviVloping  through  the 
fact  tJtat  the  nicer  gradually  advances  in  the  direction  of  the  abdominal  wall. 

As  palpation  fails  in  the  first-nanied  group,  diagnosis  is^  a.s  v.  Mikulicz 
^^mphasises,  very  difficult.  There  is  to  be  added  to  the  fact,  often  found 
operation,  that  adhesions  exist  which  never  caused  stomach  complaints. 
The  dertuircntion  apxinst  idiopathic  cardial^rias  is  hardly  |>ossible.  Vari- 
ous writers  have  stated  symptoms  which  are  claimed  to  make  the  recog- 
nition of  perigastritis  possible  or  to  facilitate  the  same.  According  to 
Rosenheim,**  an  extensive  severe  pain  fulness  in  the  epigastrium,  if  the 
same  extend  to  the  right  over  (he  gastric  borders,  even  if  no  dulne^^s  is  pres- 
ent, points  to  an  atfection  of  the  serosa  of  the  anterior  stomach  wall ;  a  large 
nnd  irregidnrly  shaped  dulncss  in  the  region  of  the  spleen  is  found,  wheiv 
formation  of  exudate  has  developed  on  the  left  aide;  8im(de  adhesions  mani- 
fest themselves  through  a  severe  pain  felt  in  the  depth,  if  the  lower  costal 
arch  is  pulled  to  the  side  and  upward.  Besides  these  symptoms^  Rosenheim 
emphasises  chiefly  two  signs  wliich  speak  considerably  for  the  presence  of 
perigastritic  adhesions;  (1)  If  in  a  case  of  abBolutely  sure  gastric  ulcer 
pain  continues  sometimes  after  a  very  carefully  applied  treatment.  (2) 
If  improvement  of  the  state  of  health  is  not  etrccted  through  mechanical 
treatment  of  the  stomach  in  cases  where  tlie  same  was  indicated  on  account 
of  a  motor  disturbance.  According  to  llerklcn,**  in  cases  of  perigastritis^ 
pain  follows  ingestion  of  food  just  as  in  cases  of  ulcer.  While,  however, 
pain  in  ulcer  is  in  connection  with  the  quality  of  the  ingested  substances, 
it  is  claimed  that  in  perigastritic  adhesions  the  same  is  independent  of  it, 
for  the  pain  is  not  occasioned  through  the  irritative  (juitlity  of  the  food, 
but  through  the  tractions  ciiused  by  the  weight  in  the  stomach. 

Finally^  Wcstphalen  and  W.  Fick,*^  in  consideration  of  two  success- 
fully operated  cases,  called  attention  to  the  exacerbation  of  pain  by  me- 
chanical causes. 

In  spite  of  the  above-named  symptoms,  the  importance  of  which  must 
not  be  underrated,  we  still  have  to  content  ourselves  with  a  ctrtain  "prob- 


■•v,  Mikulicz.  Mittlieilungpii  mis  don  firenzgebieten,  IHffT,  BcL  2»  S.  200. 

**  Roacnhdm,  D<rnit*fhe  mptlidntsclie  Wot'bonschrift.  1HJ)5,  No.  3,  S.  48. 

*'  Merklen,  Soci^tfi  mMic.  des  hflpitnux,  ,Tanvier,  IKftft. 

*'  Weatphah'n  and  Fick,  DeiitRolic!  iiiptlieiniaehe  Wochenschrtftj,  189fl,  No.  52, 


ability"  diagnosis,  aiul  the  only  fact  that,  as  Lauenstein*'  states,  other  pal- 
jmbk^  changes  cannot  be  demonstratedj  will  lead  the  diagnostician  anew 
tn  the  probability  of  adhesions.  CtTtainty  is  given  by  the  explorative  lap- 
arotomy which,  in  such  cases,  is  an  acknowledged  and  necessary  measure  for 
the  recognition  of  tlie  condition  and  for  its  cure. 

'The  con<litions  in  the  second  type,  the  tumour-like  adhesions,  are  more 
favourable.  In  recent  time,  Hofnieister'**  gave  the  following  charactenstic 
^yjnptoni-complex :  "Along  with  more  nr  less  severe  gastric  disturbances, 
existing  for  years,  tlicrc  tlcvelo]>s  quite  gni<hmlly  a  slowly  growing  tumour 
in  the  left  ejiigastric  region.  After  these  disturbances  have  lasted  for 
years,  very  severe  pains  situated  in  the  region  of  the  ttiuionr  are  con- 
fronted, which,  ocenrring  ]>articularly  after  ingestion  of  food,  sfiow  the  pic- 
ture of  colicky  attacks.  Vomiting  was  obsened  in  all  cases*  hfpnuitemesis 
in  one  case.  Finally,  the  nutrition  suffers  in  a  high  degree,  and  grave  ema- 
ciation is  shown/' 

Relying  on  this  syTiiptom-coniplcx,  other  writers  (Ali  Krogius/* 
Klaussuer,*"  Brenner/^  Lindner  and  Kuttner,^'*  Schwarz,-"*  B.  Ilirschfeld/" 
and  otbers)  have  diagnogticateil  the  atTection  with  more  or  less  prolmbility. 
and  in  a  few  cases  a  successful  operation  was  performed. 

(4)  riats  Carchiomfdostim, — Tn  about  five  or  six  pr  cent,  of  the  cases 
of  simple  ulcer,  nfrrhiotun^^  develops,  beginning  at  the  edges  of  tbe  ulcer. 
Iiosenheim*'-  emphasised  tluit  carcinomata,  originating  in  an  ulcer,  are 
associated  with  a  pronounced  auperacidity  and  gives  the  following  diag- 
nostic sentences : — 

If  undoubted  cancer  symptoms  (tumour,  progressing  emaciation)  arc 
present,  tbe  ])rcsence  of  free  hydrochloric  acid  at  the  acme  of  digestion, 
or  superacidity,  sp4'aks  for  the  development  of  this  inalignant  neoplasm 
from  an  ulcer.  On  the  other  hand,  absence  of  free  hydrochloric  acid,  with 
undoubted  cancer  symptoms,  does  not  exclude  the  origin  of  the  cancer  from 
an  ulcer.  Oidy  the  second  sentence  is  correct.  Lindner  and-  Knttner^^  ob- 
served, in  some  eases  of  circumscribed  carcinomatous  nodules  associated 


*^  LttTienst«>in.  Anhiv  for  klinische  Cliirurgie,  189.'?,  Bd.  45.  S,  221. 

**  l!<jfnM>istr*r.  BeitrU^*?  zur  k?in.  (1iiriir^c«,  18?15»  Bd.  15,  S.  ;J5(I. 

*^  All  Krogitis,  ronlriilbialt  filr  niinirgio.  18I16,  S,  5a«. 

**•  Kliiusrtner,  MJindmitT  niedkiiiisclie  WoK-tionsidirift,  1890,  S.  863. 

*'  Bn-iHu'T,  \M('ner  mc'diciniselie  WoclionKchrift,  ISOU,  No.  48, 

**"  Lindner  and  Kiittner,  Die  Chirurgic  dps  Magens,  IVrlin,  18RS.  8.  173  and  214. 

*■  .Sdiwiirz.  Mitthinhiiigen  aua  den  rJren^.peliietf'n,  IflOa  RJ.  5,  S.  «4S. 

M  B.  Hirsrhf^ld.  thuL.  1900.  Bd.  0,  S.  4ii2. 

"  llaiiser,  Da*  riinde  Magengesebwiir.  Leipzig.  188^:. 

"  Kn^pnbeiiii,  ZcitHehrift  filr  klinisobe  Mt?diejn.  1890,  Bd.  17,  S.  110.     (There  ti» 

l»ih»lingraijliy. ) 
**  Lindner-KiJttner,  Die  rhinirgie  des  Afagt»ii«.  Berlin,  1898. 
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with  intact  niucosa,  nornial  secretion  of  HCl  to  the  und,  although  the  de* 
velopment  from  a  previous  ult-er  could  be  excluded,  Hiegcl''*  also  reports 
a  similar  observation.  My  own  exjierience  has  likewise  shown,  at?  will  be 
more  fully  discussed  in  the  Chapter  on  Cancer  of  the  Htomaeh,  that  in  a 
rather  great  number  of  cases  of  cancer  of  the  stomach  secretion  of  HCl  per- 
sists till  death,  though  no  signs  of  a  gastric  ulcer  or  any  other  gas^tric  aiTec- 
tion  have  preceded  the  suffering  from  cancer. 

There  is,  tbcreforc,  no  possibility  to  differentiate  between  ulcus  carcino- 
matosujn  and  an  idiopathic  carcinoma,  from  the  point  of  examination  of 
gastric  contents.  Ulcus  carcinoma tosura  can  be  diagnosed  only  when  a 
simple  ulcer,  if  possible,  accompanied  by  ha?matemesis,  Iiad  been  observed 
years  before. 

As  in  all  respects  the  symptoms  of  ulcus  carcinomatosuoi  coincide  with 
those  of  gastric  cancer,  they  will  he  discussed  in  the  chapter  devoted  to 
this  disease. 

5.  Hour-glass  Stomach. — ^The  deformity  of  the  stomach  called  hour- 
glass stomach  (Fig.  57),  is  in  some  cases  congenital  and  may  be  found  inci- 
dentally at  post-mnrtem ;  in  other  cases  it  has  been  acrjuircd.  In  the  ma- 
jority of  cases  it  is  an  ulcer  situated  before  the  ant  mm  pylori  or  at  the 
fundus,  which  is  apt  to  cause  an  hour-glass  constriction  of  this  kind. 
Moreover,  duodenal  ulcers  with  cicatricial  constrictious  und  subsequent 
stenosis  may  lead  to  pyloric  insufTiciency,  by  which  a  kind  of  hour-glass  form 
of  the  stomach  or  duodenum  is  produced.  .Such  cases  have  been  described 
by  Keiche.^^  1  convinced  myself  of  a  similar  condition  at  an  operation  of 
a  duodenal  stenosis  situated  low  down,  a  condition  which  considerably  em- 
barrassed the  surgeon  in  the  recognition  of  the  status.  Carcinomata  of  the 
stomach  fundus  or  pyloric  section — a  case  of  this  kind  observed  by  Rieger"** 
— as  well  as  adhesions  between  the  stomach  and  neighbouring  organs,  com- 
pression from  without  and  within  (corset-constricted  stomach)  may  cause 
hour-glass  storaach. 

The  diagnosis  of  hour-glass  sfomach  is  difficult,  but  by  no  means  im- 
posaiblc,  as  shown  by  several  recent  instances  (Bourget"  Schmidt-Jhrn- 
nard,''*  Bouveret"*  Jaworski/**  Watson  C1ic\ti^"M.  The  subjective  symji- 
toms  are  not  unlike  those  of  pyloric  stenosis;  its   ty[ie  may   be  perhaps 


**  Riegol,  Die  Erkrankungon  <lvn  Magpns,  S.  fJflO, 

**  Reichf,  Jahrburb  rlt^r  HiimlHirgor  SliitttH-Kriiiiki^nanatalton,  19Q0,  S.   IftO. 

I*  Rjege!,  Die  Krkrarikuiigen  des  Mageiia,  VVit'n.  1807,  S.  7^17. 

s'  UoxiTgA.  quoted  by  Iferyimetor.  Diseusps  of  th(^  iStomitt-h.  Third  Edition,  F*.  (U,'i. 

*«  Sehmidt-Monnanl,  MQnolienpr  modiciiURfhe  Woelirnsfhrift,   1803,  No.  19. 

»  Bouveret,  Lyon  medic,  February  2,  IHOfi. 

•*.Jaworski,  Wiener  medlciniscbe  Presse.  1S07,  No.  r>L 

•*  Quoted  by  Hem m tier,  Lc,  P.  04:J. 
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recogiiisetl  from  the  piTvious  history  (ulcer,  corrosion,  etc.).  Of  greater 
im|x>rtiincc  are  the  objective  fivniptonis.  In  some  cases  tlie  characteristic 
hour-glass  form  may  be  seen  on  inspcctioii,  or  better  ou  inflation  of  the 
stomach.  Various  authors  regard  the  fact  as  diagnostically  importaiit  that 
on  lavage  of  tlie  stomach,  after  the  *«anie  has  been  apparently  completely 
emptied,  s^uddcnly  large  amounts  c^f  gastric  contents  make  their  jippearaiice. 


Fig.  57. 


As  Boyveret  correctly  states,  this  is  but  a  subordinate  symptom,  as  the  same 
condition  is  found  occasionally  in  perigastritis  if  it  involves  the  ptnmach, 
as  well  as  in  simple  dilatation  of  the  stomach.  This  autlior  considers  in- 
flation of  the  stomach  as  the  decisive  diagnositic  means.  While  the  siiccns- 
sion  sound  is  heard  precisely  as  in  every  vme  of  pronounced  gastrectasy  deep 
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below  the  navel,  tlie  inflated  area  in  a  bilocular  s^toniach  is  situctcd  exclu- 
sively high  above  the  navel  in  the  left  hypochondriuni,  under  the  false  ribs. 
The  same  condition  exiBts  on  hlling  the  stonTaeh  with  wat*?r.  Furthermore, 
the  inflated  area  is  very  small  in  compariJ^on  to  that  in  pyloric  stenosis,  and 
finally  the  sent  of  constriction  is  nut,  m  in  pyloric  stenosi?,  on  the  right, 
but  in  or  even  to  the  left  of  the  median  line. 

Jaworski**-  has  applied  to  advantage  gastro-diaphany  for  recognition  of 
the  hour-glass  stomach.  Ewald,'^"  likewise,  lately  recommended  inflating' 
fin^t  and  then  to  Irant^illuminate  the  stomach,  whereby  the  constricted  py- 
loric section  can  be  distinguished  to  the  right  from  the  rtjd  vis^ible  area  of 
tlie  upper  gastric  section. 

G.  Sub  phrenic  Absrrss. — v.  Leyden**  deserves  the  great  merit  of  having^ 
first,  in  1880,  called  attention  to  a  clinical  picture  characterised  by  the  fol- 
lowing syniptonis:  the  disease  follows  })erforative  peritonitis,  or  escape  of 
pus  from  tlie  intestines  into  the  peritonenm.  A  purulent  exudate  fornu 
in  the  lower  part  of  the  right  or  left  thoracic  cavity  under  symptoms  of  in- 
flammation (pain,  fevi^r),  bwt  without  eough  or  expecioration.  On  examin- 
ation full  percussion  sound  in  the  lower  right  oi  left  thoracic  part  to  the 
costal  border,  dulness  in  tlie  corrcBponding  posterior  lowcr  region;  absence 
of  vesicular  murmur  and  fremitus;  metallic  sound  can  be  made  out  if  one 
percusses  and  auscultates  simultaneously;  snccussion  sound  is  distinct. 
The  hing  is  distinctly  intatt  above  these  parts,  expands  and  descends  on  deep 
inspiration.  The  respiratory  nmrniur  is  vesicular  and  the  fremitus  main- 
tiiined  dnwn  to  the  fourth  or  fifth  rib:  from  here  on  the  res]tiratory  mur- 
mur suddenly  ceases.  The  dulness  wliich  corresponds  to  the  exudate 
changes  with  varitnis  posititm^  of  the  body.  The  sigiis  of  c(|Urtlly  dis* 
trifjuted  pressure  in  the  pleura  are  wanting  or  only  slightly  pronounced. 
The  movements  of  the  corresponding  half  of  the  thorax  are  not  co-ordinate, 
the  intercostal  spaces  are  almost  olditcrated,  and  the  heart  is  but  slightly 
ynished  to  the  other  side.  If  the  exudate  is  on  the  right  side,  the  liver 
projects  far  down  into  the  abdomen,  and  can  be  felt  at,  or  below,  the  umbili- 
cus. In  the  course  of  the  disease,  the  exudate  may  perforate  into  the  re- 
spiratory passages,  and,  causing  sudden  and  copious  expectoration  of  foetid 
pus,  will  make  the  diagnosis,  if  still  doubtful,  an  absolute  certainty.  Since 
V,  Leyden's  publication  frequent  observations  of  subphrenic  abscesses  hare 
been  made.     Slaydl,""'  in  a  monograph  on  this  subject,  collected,  up  to  181)4, 


■' JffworBki,  Wiener  medidnisebe  Presse,  Deteiiiber  19.  1H07.  8.  UTDl. 

*•  Kwald,    13.    inteniationnler   niedieiniflcher    Kongress,    11)00;    Berliner    kliniache^ 

Wochenschrift,  1900.  No.  33,  S.  739. 
**v.  LeyfJen,  Zeitsdirift  fnr  klini'^clie  Mcflicin,  1880,  Bd.  1,  S.  320. 

Mfljdl,  Uebfr  «iibpbremsehf«  AbHoesse,  Wkn.   1R1>4.     (There  tbe  corresponding 
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one  hundrod  and  seventy-nine  cases  of  subphrenic  pus  coLlcctions,  described 
in  the  literature.  It  is  true,  among  thcni,  all  subphrenic  abscesses  of  vari- 
ous origin  are  mentioned,  while  practically  only  tho&e  subphrenic  abscesses 
which  showed  the  clinical  picture  of  [jyo-pucumuthorax  s^hould  have  been 
taken  into  account. 

The  most  frequent  aptiulogicnl  factor  (al)out  20  per  cent,)  of  the  siiid 
cases  of  subphrenic  ab^esi?  was  petforation  of  a  pcrforaied  gastric  or  duo- 
denal ulcer;  in  a  few  cases  cancer  of  the  stomach  and  tBSopluigus. 

The  above-mentioned  sYmptom-complcx,  associated  with  most  careful 
consideration  of  previous  history  and  jthysical  examination,  is  so  character- 
istic that  the  diagnosis  has  been  made  in  many  cases  and  surgical  inter- 
vention has  been  undertaken  successfullv. 


Treatment. 

Therapeutics  in  treatment  of  gastric  ulcer  has  to  fulfill  three  tasks; 
first,  a  prophylactic  one;  then  nne  extending  to  the  treatment  of  the  ulcer 
itself:  finally,  one  in  regard  to  the  predisposition  to  the  formation  of  the 
ulcer. 

Prophtfhxis  jests  upon  a  mild  and  non-irritating  diet  (niifk  is  most 
suitable),  if  signs  of  ulcer  or  symptoius  of  follicular  ulceration  manifest 
therusetves;  sudden  deviation  in  the  temperaturt'  of  food  (hot  soups,  ice) 
must  be  avoided,  and,  if  necessary,  regular  evacuations  must  he  effected  by 
dieteMc  measures.  If  aiuvmia  is  present,  a  careful  attempt  to  nrlminister 
iron  preparations  may  be  permitted  :  on  an  average,  however,  I  observed 
that  such  preparations  arc  not  well  hdnie  in  gastric  ulcer;  iron  mineral 
water  proved  to  me  the  most  ctTective  one  of  these.  If  the  dyspeptic  symp- 
tmns  fki  not  cease  under  tliis  treatment,  it  will  coincide  with  the  regular 
treatment  for  ulcer,  to  be  described  below.  The  latter  varies  according  to 
presence  or  absence  of  an  evident  hfcmorrhage.  We  will  consider  the  first 
|>oseibility  more  in  detail,  because  occasionally  a  human  life  defH3nds  on 
the  nio.4  painstaking  consideration  of  the  factors  hi  question.  The  treat- 
ment niay  be  suitably  divided  into  four  stages: — 


First  iSlage  (Ihrmorrhage.) 

The  wosi  imporiant  factor  during  the  singe  of  hmnorrhage  is  absolute 
rest  in  bed  and  immohiUUj  of  the  stomach  (patient  must  not  move  and  not 
even  arise  for  urination  or  defalcation).  The  next  important  factor  is  ahso- 
lute  fik^flnenre  from  food  or  tlrmk.  Even  ingestion  of  ice  is  rather  injur- 
ious than  beneficial ;  an  absolutely  empty  condition  of  the  stomach  is  the 
best    remedv    for    contraction    of    the  blood-vessels.     Medicinal  treatment 
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ought  to  be  omitted,  wheiievcT  potisible,  during  this  stage.     Wlien  tlie  bleed- 
ing becomes  abundant,  a  good  ergot  preparation  may  be  administered.* 

H  Extracti  seculii  cortiuti  ilialysati    ( Ph.  German  I LO 

Aqu«  t!e«tiilutjE ...     5.0 

Acidi   carlwliri 0.1 

Sig. :     A  liypcKiormii!  syrini^L'tuI  tu  hi*  \njevii*i}  iiilo  tli«  Htonmch  rc^on. 

In  most  TL'cent  time,  gelatine,  on  account  of  its  niuch-di&cuseed,  but  by 
no  means  explained  effect  upon  the  aneurism  of  the  aorta,  has  been  adminis?- 
tered  by  the  mouth  and  hypodermically.  (FoHakow,""  Baiiermeister,"^ 
Curschmann,***  Wagner,"")  The  tirst  mentioned  writer  reports  a  ease  of 
profuse  gastric  hamiorrhages  which  stopped  within  twenty-four  hours  after 
three  adrainiHtrationB  of  2iU\  cubic  centimetres  each  of  a  10  per  cent,  gelatine 
solution,  and  when  they  reoccured,  only  two  or  three  times  during  the  suc- 
ceeding four  weeks,  they  readily  yielded  to  the  introduction  of  gelatine. 
Wagner  reported  7  cases  of  severe  Iramiatemesis,  in  4  of  which  bleeding  ira-^ 
mediately  ceased  after  the  (iist  injection  of  gelatine.  Further  obticrvatioi 
have  to  be  looked  for.  A  5  to  10  per  cent,  solution,  one  tablespoon ful  everj^ 
hour,  has  been  recommended  for  the  administration  by  mouth.  For  the 
hypodermic  application  the  authors  ret^omniend  a  sohition  of  1  to  2  per 
cent,  prepared  with  physiologic  sodium  chloride  solution,  which  had  been 
repeatedly  sterilised  (vave  temperature  above  100^  C),  kept  in  a  sterile 
flask,  and  heated  to  38  C.  directly  before  its  use.  For  the  injection  either 
a  Dieulafoy  syringe,  or  a  simple  piston-syringe,  or  the  regular  apparatus  for 
infusion  of  salt  solution  (glass  funnel,  tube,  and  cannula)  i^  to  be  used* 
The  pain  of  the  puncture  is,  according  to  Wagner,  very  f^Iight  if  ether  spray 
is  applied.     Strictest  antisepsis  [and  asepsis]  is  of  course  indispensable. 

As  the  essentia]  factor  in  the  effect  of  gelatine  has  been  referred  to  the 
lime  contained  in  the  gelatine,  recent  writers  have  recommended  solutions 
of  lime,  especially  calcium  chloride,  for  internal  haemorrhages  (A.  Ct. 
Wright,  Mayo  Robson,  Kehr). 

Besides  this,  ice-ba^  and  ice  compresses  nn  the  stomach  region  gave  good 
services.     If  we  have  to  deal  with  otherwise  strong  persons,  and  if  the  puke 

*  Wlietlier  ergot  is  of  any  Pj>wial  use  in  grave  cases,  seems  to  me  very  doubtfuU 
as  istr  as  1  liave  obfl<'rve(l.  ID.  D.  Stewjirt  constder«  ergot  as  vnhielfst*  in  gaatrio 
hflcmorrhagf.— Medical  News,  January  23,  1892,  "System  of  Pructicnl  Tlierapeiitics," 
Vol.  II,  P.  fl40.1 

«Poliakow,    Mpdicin    nbo!<r*^n,,    l«0fi,   Referat    Klinioche   therap.    Wochenschrift. 

1888,  S,  180». 
"  Baueniieister.  Deutsche  m edict iiiache  Wochenschrift,  18911,  Tlierajjeutischc  Beil- 

age,  P.  84. 
•■  Cursehmann,  MilncheTier  medicinisfhe  Wodionsichrift.  isno.  No.  11    (n-forat). 
•  Wnjnipr,  ^littpilimgen  aua  den  rJri'nxgi'lHcten  der  Medicin  iind  Cliirurgip.  1000, 
Bd.  6,  Heft  4  and  5,  P.  700. 
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and  general  nutrition  are  good,  no  alimentation,  not  even  by  rectum,  should 
be  administered  ;  only,  if  on  account  of  profuse  and  rapidly  repeated  bleed- 
ing danger  is  presentj  uouriahnient  may  be  given,  but  exclusively  by  rectum. 
The  nutrient  enema  which  1  administer  has  the  following  ingredients: — 

25U  graiikiiie^  of  tiiiUk. 

1   teaM|xH>rifu|  of  salt. 

1   talbU'K|KKjuf\i]  of  re<l  wine. 

1   tabl»'?*|[KKJnfiiJ  of  itleuronut  Ilovir.* 

This  ma&8,  with  an  addition  uf  *>  to  10  drops  of  opium  tincture,  is 
heated  lukewarm  and  permitted  to  run  slowly  into  the  rectum  two  or  three 
times  a  day,  after  a  [treceding  cleansing  enema  of  warm  water.** 

If  llio  pain  h  iJcvere,  niurpliine  hyclrochlorate  (0.01  to  0.03)  or  codeine 
liydrochlorate  or  phos]>hate  (0.03  to  0.05)  should  be  injected,  or  the  latter 
may  be  administered  in  a  i^uppository,  perhaps  in  combination  witli  ex- 
tractum  belladonna?  (0.1)3  pro  dosi).  As  a  ride,  there  is  i-onstipation,  but 
usually  purgatives  are  not  desirable.  If  evacution  seems  to  be  necessary, 
irrigation  of  lukewarm  soap-suds,  glycerine,  oJiTe-oih  castor  oil,  with  cod- 
liver  oil  and  carbonate  of  soda***  is  to  he  recomuicuded. 


Setond  Stags  (Fourth  to  Seronih  Day), 

Fafieni  rematfis  in  hrd  in  a  slricthj  rffumln'tti.  position,  fi  Pnessnih 
Uwiirhhg  bi'ing  applied  to  Ike  epigastrium.  Feeding  hy  the  mouth  may  be 
resumed  three  days  after  the  last  occurrence  of  ha?morrhage.  For  the  suc- 
ca^djiig  week  the  Jict  ^hoiikl  be  e\clusively  fluid,  and  always  of  the  tempera- 
ture of  about  38°  to  4(r  ('.  (lOO^  to  104"  F.).  Jlost  suitable  food  for  this 
period  is  milk  (infant's  milk)  ;  if  the  same  is  not  well  borne,  an  addition  of 
a  small  amount  of  tea  nuiy  be  allowed*  Furlliermon\  I)cef-tea  nr  puro  may 
he  permitted,  as  well  as  artificial  or  natural  houillon,  perhaps  witb  addition 
iif  meat-extract.  Kemmerich's  or  Km-hV  peptone,  plasmon,  euhictol, 
fvigoral,  Valentine  meat-juice,  mosquera  beef-jelly],  or  similar  prepara- 
tions. Albumen  and  yolk  of  egg  in  emulsion  may  be  allowed.  In  thia 
stage  V.  Leube  administers  the  meat-solution  named  after  hrm.  Cocoa, 
rhocolate.  and  wine  are  better  avoirled,  but  the  numerous  acidulous  waters*, 
particularly  tliose  with  a  smaller  amount  ^if  I'tirbonic  acid,  such  as  Viehy, 


•  1 1  freqi»*>ntly  use  tropon  mixed  with  starch.  | 

••  Al»oiit  other  fomw  of  imtrient  PTifniias.  spf  (^*>nprfll  Pnrt,  pagt*  301. 

•••Tftke  two  ttiliI<'H|MX>nfiilrt  of  rastor-ojl  nnd  two  talilfsf>oonfvilH  of  eodliver-oil. 
ilJHHolve  n  piene  of  soda,  ihf  ^x/p  of  n  henn.  in  250  cul>ie  eetdi metres  of  wiiter,  and 
fxjiir  rjir*»fuHy  into  the  eastor-rod  liver -oil  mixture,  stirring  till  a  perfect  euuilaion 
\m^  b€cn  eflTecti**!. 
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Bilin,  Neueaahr,  Vals,  Krondorf*  Fadiiugtui,  SalviUiir.  cMc,  may  he  recom- 
mended  as  very  suitable. 


Third  Stage  {Second  and  Third  Weeks), 

At  this  time  a  ti^pical  cttre  for  itkrr^  according  to  v*  Leiibe'^  and  v. 
Ziemssen/*  should  be  iiiiitituted  about  in  the  followiti^^  munner.  Every 
morning  and  evening,  patient  in  a  recumbent  pof^ition  in  bed,  takes  250 
cubic  centimetres  of  (40"  R.  ^122**  F.)  Carlsbad  Miiblbrunnen  in  which 
5  to  10  granones  of  natural  nr  artificial  Carlslnid  salts  havp  Keen  dissolved. 
Among  the  less  well-to-do  patients^  tlie  latter  alone  disHidved  in  250  cubic 
centimetres  warm  (40°  H.)  water  is  entirely  satisfactory.  Hot  poultices 
are  permanently  apptied.  and  so  hut  t!iat  the  skin  appears  slightly  scalded.* 
Occasionally,  1  make  use,  instead  of  the  poultices,  witii  e<jually  good  ad- 
vantage, of  sfionfiiopiliu^  cut  into  any  reqiii>iite  shape  and  dipped  into  hot 
water,  which  is  applied  to  tlie  epigastrium  and  covered  with  oiled  silk  and 
flannel  bandage,  and  renewed  every  three  or  four  Yumn?  during  day-time, 
and  in  the  beginning  even  during  night-time.  Tlte  diet  consists  mainly 
o(  milk  iuid  the  above-mentioned  fluid  substances;  if  there  is  great  weak- 
uesis,  feeding  by  the  rectum  may  be  advisable  and  expedient. 

If  the  tenderness  in  the  epigastrium  and  the  painful  pressure  and  the 
tardialgias  have  ceased,  the  patient  may  be  pernutted  to  leave  the  bed  and 
to  rest  on  the  sofa,  even  may  lie  allowed  tn  walk  a  little  around  the  room. 
The  Carlsbad  cure  is  continued,  if  possihle.  for  a  period  of  at  least  four 
weeks.  Milk  should  still  be  the  prevailing  fare,  Init  there  may  he  an  addi- 
tion of  soft  zwieback,  cake  |  biscuit]  cruiribs,  dip|K"d  rolls,  meat  preparations, 
such  as  calfs  sweetbread  or  brain,  dumplings  iua<le  of  finely  divided  meal, 
tropon,  fish  (perch,  bluefish,  trout),  nysters.  and  clams  in  small  f|imntities; 
light  red  wine  diluted  with  one  of  the  above-mentioned  mineral  waters  may 
he  allowed. 

Fourth  Stoffc  (Fourifi   Week). 

\n  the  fourth  week,  if  the  subjective  and  objective  conditions  are  good, 
tliere  may  he  an  addition  of  mashed  potatoes  (Mi  to  100  grammes),  stewed 
UppleSj  pears,  prunes  in  puree  form;  vegetables  thiit  cnn  be  prepared  in 

*v.  Lpub<?  npplios  liot  jiotilticPB  only  nvficm  tfiroo  aiontli!*  Imvo  passed  since  llu* 
Ittsit  hspmorrhage.  In  shorter  initervjil»  twlw'^een  the  hfeiTmrrlmpes.  he  recommends 
the  Priesjattitz  I'maohltip;  if  intervals  of  only  a  week,  ice-ha^  for  tlip  first  (Iay&.  A» 
a  rulf  I  comnience  v.  Tjeiibc'H  cure  two  weeks  after  the  l>leeiliiijs.  nnd  f  never  observed 
any  imfavourablp  eJTe^'t, 

'•*  V.  Leuhe,  v.  ZieniHsen's  Handlnieli  iIpf  s|KH"M*lIen   Psdhnln^tP  nnd  Therapie.  VJL 

2.  S.  I20i  Mittlieilun(»en  aits  den  CrenKgcbioten,  ete..  lSf>".  Bd.  2,  S.  7. 
**  V,  Ziemsaen,  Volkmann's  SammlnnjSf  klin.  VortrAjre,  No.  1^. 
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pb^  form  (spinach,  carrots,  ^reen  peas,  turnips,  lentils,  and  beans)  may 
be  permitted :  even  a  light  farinaceous  knyd  may  be  added*  Meat  with 
tougher  libres  may  be  gradually  administered,  but  it  ntust  be  tender  and 
"rare/*  For  many  iftars  paiienU  must  avoid  raw  fndi,  all  kinds  of  strongly 
tuid  and  spiced  food  and  drink,  grcfib^  food,  ice-cretim,  and  all  very  cold 
and  kni  hcvenujcs. 

What  is  tlic  pss<»ritiiil  factor  iti  v.  LeulK>'ri  treatment  for  iilc^r*  The  views  on 
tliiH  fiuttject  vjin-  gri'Hll\.  Ko!*t'=  r«*jeet«»  for  instance,  th«  hut  pouJtieef*  an<l  replaces 
tkem  tliroiigli  liydropalhif  conipreKMeH,  F.  Frftjiit*'"  c>b«ervc'd  iiettpr  rtwulls  in  ap- 
plication of  ic«?  tlmn  with  hot  applications.  In  order  to  clffide  thus*  ditTerenees* 
;:n'fatei'  »t*rie9  of  gjistrii'  ulrer*  vvonhi  iitiM*  to  be  tr«*nted  by  v«eh  of  these  methods. 
ICxfwrienw,  it  in  tnu*.  ^pmks  iit  favour  of  th«  jwultiees,  undi^r  wiiicli  treatment 
within  i\  ftnv  duy>i  n  striking  d»HTease  of  the  eptgiistrie  and  dorsal  tenderuesa.  as 
well  art  of  the  suhjtH-tive  pninfulne?'!*.  can  he  observed.  On  the  other  hand,  in  recent 
Vfura  I  nonle  thrire  the  nliMt^rvntinn  that  iniTiii^diutely  after  the  application  of  hot 
]Kmltiees  prtMiouiK'ed  hiPinuteinesifi  developed  in  patients  ivbo  Imd  had  no  previous 
gjistric  hiPim>rrha«fe — the  exines,  however,  were  cureti  within  the  normal  time.  The 
ndniiniHtratjon  of  t'arUhiid  water  and  other  alkalieH  in,  according  to  my  experience. 
*>rjly  indicated  in  ca^es  where  conntipation  and  hyjjerchlorhydria  are  present,  and 
milk  i*  not  well  borne.  1  c*<iuld  report  numeroiiB  casen  which  healed  !*nio<jthly  within 
the  UHnal  four  weeks*  without  the  introdiirtiou  of  any  medicine  or  t'arl*!bad  water, 
lit  api>ear9  that  the  phyHieian*^  in  .\nicrica  are  not  very  enthusiastic  in  the  use  of 
Carlslmd  water  in  the  treatment  of  tjai^trie  ulcer.  esp*»cially  as  patienta  often  be<ouio 
troubled  with  freqnent  ninveinents  of  the  iHJwelH.l 

As  a  general  ni*'thod  in  the  treatment  td  tilcers  without  haemorrhages, 
the  above*desiribed  "rest-en re'*  is  likewise  best  to  be  resorted  to.  In  the 
majority  of  cases  the  result  will  he  satisfactory;  in  a  not  small  number, 
however,  it  wae  disrininiging,  or  there  are  rehipses  soon  after  the  return 
t<»  the  former  mf^thod  nf  life.  In  all  tliL^se  rvfrarttyry  cases  of  gustric  uleer, 
I  advise,  jieenrding  to  Englisih  writers  (MeCall  Anderson,'*  Donkin"), 
a  total  idiftliiH'iire  cure  of  two  to  three  wet^ks,  during  whirh  the  patients 
are  in  bed,  are  fed  exclusively  hy  rectal  enemata  (nutrient  enema  described 
above)  three  or  four  times  a  day.*  Only  if  thirst  is  very  tormenting,  small 
fdeces  of  iee  or  8ome  Selters  or  another  mineral  water  may  be  administered. 
It  is  remarkahle  that  the  desire  for  nourishment  is  satisfied  through  the 
tiiemata  and  tlint  in  many  cafies  the  general  condition  does  not  suffer. 
Part  of  the  cure  is  the  application  of  hot  poultices  <»r  spongiopilin.  Not 
earlier  tbnn  the  tenth  dav  there  mav  he  a  cautious  and  slow  return  to  feed- 


•.\ct^nling  to  Roi^t  {Berl.  klfn.  Wochen!*cbrift,  IRflft,  No.  ,11).  the  maximum 
rif  resorption  is  Ibe  bt^hest  when  three  nutritive  enemaj*  are  ifivcn  in  a  day. 
^*nost.  HerL  klin.  Wochenschr..  \m^.  No.  at. 

"  Franke.  v.  Volkmnnn's  Sammlnnj?  klin.  \'ortrage.  11)00.  No.  270. 
**  MeC'all  An^ernon.  British  Medtcnl  -Tournal,  May  10,  1890. 
«H.  B.  Donkin.  The  Lancet,  September  27.  1S1I0.' 
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ing  of  fluids  bv  tUv  iiinutli  o*'"'l^.  ^^"^^  Ijouilkai,  tlarui).  After  a  few  days, 
however,  we  may  rcs^nrt  in  Jiioru  unii(»tHt  ffiod.  In  a  great  number  of  gas- 
trie  olcers  of  tliis  kind,  after  i^evera]  typiral  rcst-L-urt'S  liad  bi^»u  undergone, 
recovery  occurred  after  this  abstinence  cure,  though  there  were  occasionaJ 
recurrences,  which,  liowever,  responded  very  rapidly  to  treatment. 

As  a  paradipria  of  ilie  metliud  in  ea.ses  treated  by  nie,  the  following 
may  be  mentioned  : — 

Case  1. — Mrs*  R,  n.,  HuH'ered  for  fifteen  yi'ara  from  storaudi  troubled.  The 
4'oni plaints  tHingbt  of  druwin^  pains  occurring  on  nn  empty  stoniacli  as  well  as  ftft«r 
meals.  Exaeerbttlion  of  t*air  after  ingPHtion  of  f*tilid  fuo<l.  Six  yejirs  ngo,  hiemnte- 
mesis.  The  genfrul  ("ontUtion  has  HiifTered  tm  much  in  the  cour>4e  of  yeara  that 
patient  is  hardly  able  to  attend  to  Iut  o-cempatitm.  On  cxaiutnntion,  gaiitroptoeis 
nn4  myrtHthenia  were  found.  In  the  eidgUHtrrc  region  there  ig  localised  pain  about 
lliree  tingt^r?*'  breadth  abu%e  the  naveL  slightly  on  the  right  of  the  median  line. 
LungB,  h**art,  genitals  nurnial.  Treatment:  ahHtinence  cure  of  ten  days*  nutrient 
enema  three  times  a  day;  n<>th)n^  t^xcept  water  by  the  mouth;  no  medicines.  Tliero 
iH  neith**r  thirst  nor  hunger:  general  condition  on  tlie  tentli  day»  excellent.  From 
this  day  feeding  by  the  mouth;  milk  for  two  days,  then  xwieback;  from  the  fourth 
day,  meat.  Patient  has  l>eeu  entirely  well  for  the  last  two  and  one  half  years,  ex- 
cepting ijuickly  passing  ndapsn.  and  has  gained  9  kilogrammes  in  weight.  Patient 
eats  all  kinds^  of  fiMid  with  imjninity.  The  painfulness*,  nientioned  above,  has  en- 
tirely disappeared. 

Cask  2. — Miss  N.,  30  years  of  age,  eook.  For  the  ]a§t  six  years,  symptoms  of 
ulcer,  consist! ijg  of  seiicre  pain  iiml  vomiting  after  ingt^stion  of  llnida,  tw  well  a»  on 
empty  Htomach.  J'atient  is  considerably  emaciated,  not  capable  of  working.  Phy- 
^ieal  examination  exhibit*  intense  paiivfulnes??  live  centimetres  below  the  enaifonn 
|>rocfHs,  exactly  in  the  nunlian  line.  Even  2.5  kilogrammes,  by  means  of  the  algeai 
meter,  produces  severe  pain:  posteriorly  on  the  left,  at  the  level  of  the  twelftli 
thoracic  vertebra,  likewise  great  painfiilnens.  First,  v.  Leube's  treatment  for  ulcer, 
Mithont  elTect:  then  treatment  by  nteaurt  of  nitrate  of  silver,  equally  ineflScient. 
May  1,  lSO;i,  abstinence  cure.  Patient  ri»ceives  only  Viehy  water  by  the  mouth  for 
two  wwks;  nutrient  em-nia  three  limes  a  day.  From  May  15th.  soups,  noft-boiled 
f^fSfff^,  zwieback;  later  meat,  light  vegetahlcH,  mashed  jjotatoes,  etc..  allowed.  With 
the  exception  of  one  day  [after  scrambleifi  f-ggnl.  absohitely  jiainle'^B.  The  nlgeni- 
inetric  ficalf  increases  duriof:  the  treatment  from  2.5  to  0,5  kilogrammes.  Putient 
disw barged  on  May  29th. 

The  said  abstinence  cure,  in  favor  of  wliicli  Rntjcn'"  and  Ro.st,"  of 
Ewald's  ward  nt  the  Augusta  Hospital,  have  spoken,  yields,  in  my  e.xpert- 
once,  the  be^t  result;*  under  careful  clinical  observation.  In  private  prac- 
tice, however,  the  proeeedintr  is  not  without  danfjer.  Several  times  I  ob- 
served grave  attacks  of  syncope,  which  demanderl  an  energetic  intervention 
and  immediate  stopping  of  the  rectal  feeding.  We  musd  provide  at  least  a 
trained  nurse  in  the  firivate  practice. 


"  Rat  Jen,  Deutsche  nuedicinisn-he  Woehenftchrift,  IHJifi.  No,  r»2 
T7  Host,  IJerl.  klin.  WochenHcbrift,  \Hm,  No.  30  and  lU. 
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The  other  forms  of  artificiat  feeding,  pfirtioularly  those  aflministered 
subeutaneously  (oil,  eoliitinn  of  sugar).  \m\\\  not  yet  \K\m  naturalised  in  the 
treatment  of  gastric  ulcers. 

In  lighter  cases  of  gastrie  ulcer  nr  of  follicular  ulcers,,  or  finally,  in 
patients  who*  for  extraneous  reuf^on,  onimoi  undergo  a  typical  ulcer  cure, 
syfitematic  treatment  with  a  solution  of  nitrate  of  silver,  as  particularly 
recommended  by  Gerhardt/"  is  frequently  au  etficient  procedure,  according 
to  my  observations  in  many  cases  of  this  kind.  I  begin  with  a  solution  of 
0.25  to  r^n.O,  1  tablespoonful  in  a  wineglns^^ful  of  distilled  water  three 
times  a  day,  and  that  exclusively  on  an  empty  stomach.  After  this  the  dose 
is  increased  to  O.H  to  I'^O.O;  two  bottles  are  taken,  and  Jinally  the  dose  is 
increased  to  0.4  to  ItOM;  one  or  two  bottles  are  taken,  aeeprding  to  neces- 
sity* I  saw  even  desperate  cases  of  ulcer  being  promptly  cured  under  this 
treatment,  with  whifh,  of  course,  a  suitable  diet  (mainly  milk,  fret^h-water 
fish,  purt*es  of  potatoes  and  vegetables)  has  been  used.  It  is  true,  a  slight 
disadvantage  of  the  remedy  is  the  bad  taste  and  consequent  nausea,  which 
ie,  however,  readily  neutralised  by  the  addition  of  a  few  drops  of  pepper- 
mint.* [Silver  nitrate  may  be  administered  in  some  other  Way,  namely  by 
the  stomach  tul)e.  The  tube,  if  carefully  and  cautiously  introduced  into 
the  stomach  afflicted  with  ulcer,  ilois  not  bring  about  special  danger,  even 
if  a  hfcmorrhage  should  exist  at  the  time  of  introduction.  In  some  cases 
at  that  time,  ice-wntiT  or  hot  water  has  been  introduced  to  check  the  bleed- 
ing. D.  D.  Stew^art  ^^  never  besilated  to  use  the  stomach  tube  in  chronic 
gastric  ulcer,  for  the  purpose  of  washing  the  stomach  with  solution  of  silver 
nitrate  (1  :1000),  or  solution  of  akimnol  with  succeeding  introduction  of 
bismuth.  I  have  used  the  siiine  method  in  nuiny  cases,  always  with  benefit, 
never  with  harm,  aud  1  recommend  tlie  same  very  urgently,  provided  the 
physician  can  properly  introduce  the  stomach  tube.] 

Very  frequently  in  the  brginning  of  the  treatment  with  silver,  diarrhoea 
is  ob^icrved,  wliich,  liowrvtT,  never  becomes  very  scvure,  but  spontaneously 
ceases,  in  the  majority  of  cases,  after  further  administration. 

In  order  to  <f)nvin<'e  niyseJf  of  the  efficiency  of  the  sitver  natrflte  treatment  I 
took  in  several  cua4?a  systeuTtitie  algesimetric  measures  in  the  epigastrium  and  th© 
back,  and  I  could  ftscertain  the  tenderness  diminishing  from  week  to  week.  In  the 
curve  befow  (Fig.  58),  which  is  that  of  a  patient  with  pronounced  givstrie  nicer, 
this  gradual  decrease  of  anterior  and  posterior  tendernens  ha^  been  graphically 
de*cril>ed. 

Tlic  curve  show*^  how  the  trridcrneHs  roinnieneing  with  3,5  kilogrammes  grad* 
ually  diminishes   to  slide,   after  n    Ireattuent   of    four    weeks,   to   fi  kiTog^rammes,  at 


•  For  removal  of  the  mctiillic  ta*^te  of  the  Mlver,  rinaing  the  mouth  with  weak 
Bait  sohition  after  eaeh  dofie  mny  be  recommeiuled. 
T''  Cerhurdt,  I.o. 

'*  Stewart,   Sajous'a  Prnctirrtt   ("velopapdia  of   Medicine,    1906,   VoL   6.    P.   42   and 
44.     (F.  A.  Davia  Co.,  Philadelphia^ 
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whicli  niveau  it  HtnndH  for  winie  tinm',  to  dpsi-eml  aftDi-  w light  variations  to  7  Idlo- 
grammeM,  The  dor?*iU  nlgetic  iKiiuts  show  a  grfiiter  i-ontruHt  in  falling  iilready  after 
treatment  of  ti^n  ilays  [irt*e-'ijHtutfIy  doun  to  tia'  iiurniiil,  Lc,  ahov«  !(|i  Uilograiitmes. 

Aiuon^  otUer  drugfi,  hisnudk  prejtaraiions  and  anodynes  are  to  be  con- 
sidered. 1  prefer  bismutli  earKoiuite  to  liisniutli  jiubnitmte,  l>A."au!?<?  the  for- 
mer inlribiti'  tlie  iutestinal  function  lo  a  lesjier  degrt»e. 

Bismuth,  having  been  considc^red  of  old  as  a  specific  in  ulcer  and  its 
sequela?,  has  rei-ently  been  reeomniended  unew  hy  Kussuiau!  and  Fleiner,*" 


h\/o\.ji ^\  fi^Uj//\ioM^-in'M'A  7.5  /^,jk7jLi»v.5  mirmln^h 


Fig.  58. 


in  large  doses,  as  an  excellent  remedy  in  irritated  conditions  of  the  stomach 
and  gastric  nicer.  The  method  consists  of  adniinistering  to  the  patient, 
after  previous  lavage,  1(1  to  20  grains  of  bismuth  subnitrate  suspended  in 
200  cubic  centimetres  of  lukewarm  water,  by  means  of  the  stomach  tube. 
The  tube  is  compresseil,  and,  afler  remaining  in  the  stomach  for  a  few 
nnnntes,  h  removed  after  the  clear  water  has  been  syphoned  out  If  there 
is  no  objection  to  leaving  the  water  in  the  stomach,  or  if  the  tube  is  not  well 


"  Fleiner,  Verhandlungen  dea  12.  Kongressea  filr  innere  Mt'dieln,  1893. 
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borne,  the  latter  may  be  removed  inunediately.  The  bisinuth  is  adminis- 
tered first  every  day,  later  every  other  day,  or  every  third  day,  and  eon- 
tinned  until  the  disappearanee  of  the  irritative  nianifestntions.  According 
to  Fleiner,  tlie  administration  of  bismuth  is  indicated  in  the  following 
eases  i^ 

1.  In  all  idiopatbie,  Rensory,  motor,  and  secretory  irritative  conditions 
of  the  stomach  (gastrie  ideers  of  long  standing,  ukeniting  carcinoma, 
htemorrhagic  erosions ) , 

2.  As  a  n^pi'C'ifie  remedy  in  all  gastric  and  dnodenal  ulcers. 

3.  Bismuth  (  M>j>  grammes  in  a  glass  of  water),  taken  on  arising,  on 
an  empty  stomach,  is  recommended  in  cases  of  gastric  ulcer  and  duodenal 
nleert  in  nhich  tlie  tulie  18  contni-indicatcd  and  gastric  luvmorrhages  are 
present. 

The  bismuth  treatment  is  titfiini'iiuliaift'd  in  ga>tric  atTecti^uia  accom- 
panied by  diminished  secretion  of  llCI,  with  the  exception  of  ha?nn)rrliogic 
erosions  and  ulcerating  tumours. 

M.  Mathes**  hns  confirmed  tlie  favourable  reports  of  FJeiner,  and  bases 
the  same  upon  experiments  showing  that  the  introduced  bismuth  incites 
aecretion  of  mucus,  and  that  the  mixture  of  bismuth  and  mucus  furnishes 
a  protecting  cover  over  existing  abrasions.  Kosenheim,*-  8ave!ietT,^* 
Criimer,-*  Witthauer,"''  Stinizing,^'*  Riegel,^^  join  in  this  view.  Penzoldf"^ 
does  not  express  himself  eitlier  for  or  against  the  method.  OJivetti**  ob- 
served im[)rovements  during  and  after  treatment  with  Idsmuth,  which,  how- 
ever, did  not  last.  Buurgcf***  llnds  fault  with  the  constipating  effect  of  bis- 
muth and  doubts  the  possibility  of  a  protecting  effect  in  ulcers  of  the  lesser 
curvature.  My  own  observations^  loo,  are  not  s^o  favourable  as  those  of 
the  first-named  authors.  1  had,  in  my  practice,  not  a  few  failures,  and 
could  not  always  confirm  the  favourable  tolerance  of  the  remedy  by  the 
stomach  as  emphasised  by  Fleiner.  In  one  cnse  I  observed  severe  diarrhcea, 
in  two  other  cases  insulTerable  gastric  pressure,  v.  Tjeube  also  has  not 
obtained  any  remarkable  results   from   the  bismuth  treatment.     The  ma- 


«  Matthes.  Centralblatt  fiir  klinlsche  MediciTi,   tsfl4.  No.  L 

•*^  Ki)»pnlipiin,  I^iitholojfie  nnd  Thcrapie  dpr  Kranklieiten  ties  Speiaerohre  und  dea 

Magena,  3S00,  2  Aultitge.  S.  3G2. 
•*  SaveliefT,  Thorapeutiselip  Morititsheftf,  (k'tol>er.  18114, 
•*  Crilmer,  Mdnchenpr  mcdieiniftche  Woclienni'hrift,  IHftd.  No.  25. 
^  WitthiiH**r,  Therapeutisrlie  Mnnat^bf-^fte,  f>ftol>oi\  iHIKi. 
w  Stint^inp?.  Jemtpr  Disaortation,  FiscliPr,  Isa3.     ( Quoted  aft#r  Penzoldt.) 
"^  Ri<*Rp].  Dip  Erkmiikunjoren  dos  Maj^pna,  18fl7,  S.  72<i. 
»« Penzoldt,    Ponzoldt-Stmtzinp's    Ffandlmch    dpr   Tlierapie    Innpror    Krankheiten, 

2  Autlu^,  Bd.  3,  S,  324, 
^OlivHtti,  TliPrfL|>Piitisplie  Monntsliofte.  April.   IrtSlS. 
w  Bourgut,  Th<jrapeuti9t-he  Monataliefte,  1900,  No.  7. 
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jority  of  the  writers  prefer  tlie  direet  drinking  of  the  bismuth  solution  ta 
the  introduction  by  means  of  the  tube. 

[After  iJic  administration  of  many  hundred  doses  of  bismuth  subnitrate 
(15  to  2i)  gnuinnes  and  more)  in  tJie  Fhiladelpliia  Polyclinic,  as  well  as  in 
private  practice,  I  must  LiinckKk"  tliat,  wliile  small  thjses  of  biJ^niuth  sub- 
nitrate  have  an  inhibitory  elfect  upon  inteetinal  peristalsis,  lart^e  doses  do 
uot  act  in  the  same  manner;  on  the  ecmtrary  the  large  dose  has  rather  a 
beneficial  effect  upon  tfie  jycrisial^if^.  Tiiis  fact  is  not  only  proved  by  the 
regular  daily  evacuation  of  the  faeces,  but  can  also  be  readily  observed  by 
the  application  of  Riintgen  rays.*  H.  A.  Hare,  in  an  editorial  in  the 
Therapeutic  Gazette  several  years  ago,  objects  principally  to  the  use  of 
Inrgis  doses  of  bismuth  in  the  truatincnt  for  gastric  ulcer  fmm  the  theoretical 
standpoint,  that  when  a  small  d<»se  of  bisuuith  acts  eoiistipattng,  a  large 
dose  must  do  so  still  more.  Practical  experience  dis|>rovc8  this  theo- 
retic conchision.  In  some  cases  of  constipation  from  other  causes  I  made 
use  of  the  experience  obtained  in  the  treatment  of  gastric  ulcer,  and  admin- 
istered a  teaspoon  f'ul  of  bisuuith  subnitrate  three  times  a  day  before  meals 
with  rather  encuurai^ing  effect.  I  turned  the  attention  of  the  late  Dr.  D. 
I).  Stewart  to  tliis  fact  and  he  adopted  my  observation  in  the  treatment  of 
many  cases.] 

The  treatment  with  inm  preftaratlfms  in  gastric  ulcer  has  not  many  ad- 
herents. Among  them  are  te  (lempt,^^  Ewald,"*-  Penzoldt."*  From  my  own 
experieoce  1  cannot  report  very  favourably  on  the  use  of  iron  preparations. 
Many  of  the  ulcer  patients  in  my  practice  had  to  atone  for  the  previous 
use  of  iron  preparations  with  exacerbation  of  pain,  before  they  came  under 
my  observation.  Even  when  T  administer  iron,  after  healing  of  the  ulcer, 
for  the  improvement  of  the  cholorotic  condition,  I  almost  exclusively  use 
Blaud's  pills — I  very  seldom  saw  any  special  result. 

Kecently  Bourget^*  rccommeuiled  lavage  with  a  2  per  cent,  solution 
of  chloride  of  iron**  f*jr  the  trcatmcut  of  gastric  ulcer  in  the  stage  of  luem- 
orrhage;  but  as  he  simultaneously  administers  alkalies  in  larger  doses, 
which  neutralise  the  hydrochloric  acid,  it  is  very  difficult  to  Judge  the  effect 
of  the  former. 


*  Dr.  O,  E.  Pfahlcr,  who  had  g^ri.'at  cxporiont'e  in  this  rpparil.  in  a  personal 
communieation  to  me,  stjited  ttint  he  tuia  never  found  that  the  evacuation  of  the 
fsPOTi*  has  Iwten  made  Hlnwer  than  in  norma]  conditions. 

••  Ah  well  known,  (Jprhardt  reirommended  ferri-chloritle  Noluliou  in  ca^es  of 
got+tric  itlrcr  associated  with  aiiieTiiia. 

•'  te  (tempt,  Berliner  kJinii^iche  VVochenschrift,  1886,  No.  15. 

•^  Ewald,  EulenbiirjEfK  Rea!encylopttdie,  '^  Auf1a^»  Bd.  15,  S.  321. 

w  Penzoldtj  PenKoldt-StintEing'a  Handhueh  rli-r  Therapie,  2  Auflagp,  Bd.  4,  S.  32L 

•*  Bowrgt't,  Therapeutische  Monatsliefte,  10()0,  No.  7. 
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Among  the  anotlvnes,  morphine,  given  liv[KKlerniica!ly,  h  the  most 
prompt  and  eurest  remedy  against  severe  gastralgia.  Leubuseher  and 
8chafe.r,**  as  well  as  Hitzig,'*'^  pmved,  quite  inclepemlently  fmm  one 
another,  that  rti<»rpliine,  particularly  given  liyiK>ileniiically,  has  a  peculiar- 
ity of  considerably  diminishing  the  ilCl  secretion,  so  that  on  aceount  of  the 
great  freijuency  of  inurejis^^d  seeretion  of  IICI  in  eases  of  uleer,  morphine 
would  l)e  indicated  even  from  thifl  point  of  view. 

Essentially  different  ref^ults  were  observed  by  Kleine"^  and  Riegel.*" 
The  former  observed  in  a  dog  with  the  usual  gastric  fistula  that  tnorphine 
exhibited  rather  a  stimulating  effect  upon  the  secretion  of  HCl,  than  an 
inhibiting  one.  liiegel's  experiments  on  dogs  with  Pawlow's  fistula  showed 
that  morphine  administered  hypoderniically  or  in  suppository,  almost  al- 
ways considerably  increases  secretion.  Kiegel"*'  found  similar,  though  not 
quite  as  pronounced,  effects  on  examinations  in  the  human  being.  The  con- 
elusion  is  that  administration  of  morphine  for  any  length  of  time  is  not 
indicated  in  cases  of  gastric  ulcer,  hut  rather  that  it  be  replaced  by  bella- 
donna preparatioTis  or  atropine,  winch  h«ve  been  ascertained  by  numerous 
experiments  on  animals  and  human  beings  to  have  an  inhibitory  effect  upon 
gecretion. 

[It  may  be  mentioned  here,  that  in  quite  a  number  of  cases  bromides 
given  by  the  mouth  increased  the  secretion  of  hydrocliloric  acid  in  the  stom- 
ach-con  tc^nts,  whereas  when  bromides  were  given  by  the  rectum,  the  se- 
cretion was  never  increased,  hut  frequently  decreased,  Boardman  Reed 
made  the  same  obser%'ation.] 

In  less  severe  cases  chloroform  water  (1.0  to  130.0),  1  tabtespoonful 
three  times  a  day,  may  be  given  as  an  anodyne. 

Stepp^*^**  reports  favourable  results  with  a  combination  of  chloroform 
water  and  b  ism  nth  :— 

R  Chloroformii   .,....,.,.. - ».,..»  l.O 

Aquee  clujatillata- ,....*..,.,....,....«..  150.0 

Biamutbi  subnitrici 3.0 

M.  D.  i>.     One  or  two  tablespoonfuls  every  hour. 


•*  I^'ubuscher  and  SehSfer.  D^utwhe  mwljrinirtt'bp  Wochenschrift,  1892,  No.  46. 

»»  K.  Hitzig.  Fli^rliner  kriniscbe  Wocbensdirift.  l«Jt2.  No.  49. 

*'  Kleioe,  Ih*iitsclii*  modicinischt'  WochenKrbrift,  1H07.  No.  21. 

WH  Riegel,    Die  TbiTftpie  der   Gegeiivviirt.    1900,    S.    ll'Al ',    Zeit^fhrift    fbr   klinisi-be 

M«»dicin,  1000.  Bd.  40»  8.  347. 
*■  Ripjjfpl,  Verbandlimjjf*!!  dps  17  Kon^essos  fiir  innert*  iletlicin.  1800:   Zeitsc-hrift 

fllr  kljni^whp  Medicin,  IKOrt,  Rd.  :J7.  S.  5  and  *i 
**•  Stepp,  Vprhaudhnijrpn  der  Nilrnlwrffpr  NiiturforBi-bPnprsjimmlimg,  189;j;  Tliera- 

jM?iitiBcbe  llonatshpfte,  November.  lSft:i. 
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It  is  best  to  soh 


Carlsbad,  as  a  watonn;,^  place,  has  mnny  atlhereu 
among  tlie  thermal  sjirings  those  with  a  iiiettium  tem|>L'rature  (Miihlhrun- 
nen,  27,8''  C. ;  Sdjloe^bninneii,  M,*^  C;  Markbruiineii,  :mkU°C.;  Kais^cr- 
brunnen,  49.7**  C;  Elisabethbnmnen,  4'3**  ('. ),  but  bv  no  means  the  hottest 
ones. 

Three  or  four  glap^es,  with  additional  tSprudel  salt  (the  powdered  salt. 
Sal  Carolinum  pulverisatuui)  are  taken  in  a  day.  It  ought  to  be  stnte<l. 
however,  that  Carlsbad  is  not  at  all  adapted  for  peraeiite  tasca  of  gastric 
ulcers.  Patients  of  this  kind  should  lie  in  the  bed,  not  in  the  baths!  But 
I  frequently  saw  favourable  results  for  the  ulcer  convalescent  from  Carlsbad 
as  a  health  resort.  But  Carlsbad  is  contra-iniiicated  in  case?  of  stenosis  of 
the  pylorns  after  ulcer,  and  likewise  if  carcinomatous  degeneration  of  tlie 
ulcer  edges  is  suspected.  Besides  Carlsbad,  Vichy  and  Xeuenhar  may 
come  into  couiii deration.     [Bedford  and  Saratoga — waters  heated,] 

Frequently  the  cold  chalybeate  waters  of  Franzeninbad  and  Ekter  are 
recommended,  particularly  in  ansemia  and  irritative  Byuiptonis  of  the  stom- 
ach, as  well  as  in  the  convalescence  after  ulcer.  The  patient,  as  a  rule, 
drinks  in  Franzenshad  the  Franzensquelle  and  a  little  of  the  Salzqiielle 
( cither  one  heated  slightly)  ;  in  Ekter,  the  Moritzqnelh',  Konigsquelle, 
Marienquelle.  Albt^rtquelle,  likewise  with  fjoine  Salzquelle.  The  iron  springs 
of  Pyrmont,  Cadowa,  Oriburg.  hVnnerz,  Liebenstein,  Spaa,  Steben,  Schwal- 
bach,  Bocklet,  etc.,  as  well  as  the  arsenious  waters  of  Roncegno  a"d  Ijcvico, 
arp  frequently  used.  I  know,  however,  of  numerous  unfavourable  effect* 
of  iron  and  ari?eniou8  waters,  and  counsel,  therefore,  r^vvnt  caution.  Tlie 
corresponding  mineral  water  baths  (theruial,  iron,  inud  or  '*ujoor''  baths),  in 
connection  witli  the  drinking  of  the  waters,  are  often  a  serviceable  adjuvant- 

When  is  an  tthrr  rofisidered  as  cured?  The  absence  of  cardialgia. 
even  after  ingestion  of  solid  food,  is  a  very  valuable  subjective  symptom  in 
this  respect.  But  of  greater  im|j<irtance  is  the  absence  of  paiufiducss  in  the 
epigastric  area,  w^hich  previously  had  been  painfuL  lu  order  to  find  a 
safe  measure  in  this  matter,  1  consider  it  necessary  to  mark  the  painful  area 
upon  the  skin  (beet  by  a  silver  nitrate  pencil),  and  to  test  from  week  to 
week,  perhaps  by  means  of  the  algesimeter  deBcribed  l\v  me.  An  ulcer  may 
be  considered  cured,  if  the  tenderness  on  pr*^sure  amounts  to  at  least  5 
kilos.  The  dorsal  tenderness  has  to  be  ascertainetl  also,  and  the  algesimeter 
must  sbow  at  least  10  kilos. 


Medicinal  Treatment  of  Complicationft  of  Gastric  Ulcer. 

To  these  belong,  first  of  all.  repeated  liBemorrhages,  dilficult  to  control, 
with  succeeding  collapse  and  perforation  of  the  ulcer.  In  life-threatening 
haemorrhages  Ewald  recommends  ice  irrigation  of  the  stonmch ;  simultane- 
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ously  the  bandaging  of  the  limbs  with  rubber  bandages  or  elastic  rubber 
tubes  18  indicated,  just  as  in  cases  of  otlier  internal  bieediIl*,^  We  have 
already  mentioned  the  subcutaneous  application  of  gelatine  (page  454).  In 
grave  conditions  from  exliauetiun  after  severe  hseniorrhages,  tlie  bypoderniic 
or  intravenous  infusion  of  common  salt  solution  (%  per  cent.)  is  a  suit- 
able and  frequently  elficient  remedy. 

In  private  practice,  the  h}T>odermic  infusion  is  to  be  preferred  to  the 
intravenous  infnsion,  on  account  of  the  easier  technique  and  the  inde- 
pendence from  special  apparatus.  In  hospital  practice  the  intravenous  in- 
jection is  probably  the  better  pi-oeeeding,  as  it  more  directly  stimulates  the 
heart  action.  On  an  average,  measures  of  this  kind  seldom  become  neces- 
sary, as  bleedings  from  ulcers  only  exceptionally  reach  such  a  dangerous 
degree. 

If  a  perforation  has  occurred,  the  first  condition  is  absolute  rest  and 
subsequfot  quiescence  of  the  gastro-enteric  action,  arresting  peristalsis 
by  large  doses  of  opium  (extracti  opii  fL03  to  0.05  in  suppository  every  two 
hours  or  oftener)  or  hypodeniiic  injection  of  morphine.  Ice-bag  to  the 
abdomen,,  stimulants  hypodermic  ally  and  by  the  rectum.  I  recommend 
oleum  caniphoratum  (1  to  10)  or  the  double  salts  of  a  caffeine.  For  in- 
stance : — 

I^  Coffcini  natrio-salicvHei  or  natrio-bensoici . . . . 3.0  to  5.0 

Aqua?  dt'stillata 20.0 

M.     Sig,:     One  or  two  Pravaz  syringefiila  to  inject  hypoderraically. 

Rectal  feeding,  with  addition  of  warm  port  wine,  is  to  be  administered  aa 
described   heretofore    (p.    45r5). 

[In  perigastritic  adhesions  hypodermic  injections  of  thiosinamine  are 
worth  a  trial.*] 


Surgical  Treatinent  of  Gastric  Ulcer  and  Its  Co  mp  Heat  ions. 

Before  discussing  surgical  intervention  in  gastric  ulcers,  the  prelimin- 
ary question  as  to  the  resulte  of  internal  treatment  must  be  answered. 
The  statistic  records  show,  as  they  freqnently  do,  but  an  incomplete  picture 
of  tlie  curative  figure,  as  the  patients  vary^  the  definition  of  cure  can  be 
stretched,  the  diagnosis  is  not  always  certain,  and  finally,  the  methods  of 
treatment  differ  very  much.  The  following  figures  are  therefore  of  value 
only  with  a  certain  reserve : — 


*  [Bernheim,  Pennsylvaiiia  Medical  Journal,  Febmarj^  IflOfl;  Literature.] 
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Cure        Death 


WelBb 85^     15^ 


H 


Ddbove  and  R6mond 


V.  Leab« 
Ewald  . 


50fi>     50% 


74 Jt    2.4% 
75;^        ? 


From 

0.5%  perforotioti  peritonitis. 
3.5%  h{emorrba)k(e 
to  6^  pylephlebitis  ami  other  complicatioiis. 

13%  perforatiuu  peritonitis. 

5J^  ha-morrhage. 

5%  inanition. 
20%  tulMTcuUisis. 

7%  other  ooniplicatiens. 


In  this  compilation  the  cnoraious  death-rate  of  Debove  and  Remond 
•i|  astouishmg;  no  doubt  it  must  be  referred  to  particidarly  imfavoumble 
material  or  other  uncontrollable  intluences.  The  tigurea  of  Welsh,  v.  Leube, 
and  Ewold,  seem,  aecording  to  mv  oljservation,  to  come  very  near  to  reality. 
The  conclusion  is  that,  according  to  figures,  the  indication  for  operative 
intervention  is  not  very  frequent,  even  if  we  assume,  and  &b  has  been  re- 
peatedly emphai^iscd  by  surgeons,  that  the  cures  are  not  lasting,  because 
in  such  cases  repeated  ulcer  cures  may  be  yet  accompanied  by  success.  Sur- 
gical intervention  for  the  remaining  cases  of  incurable  gastric  ulcer  must 
he  gratefully  welcomed  as  a  marked  progress. 

If  we  first  consider  the  unconipHcated  gastric  ulcer,  about  the  follow- 
ing maxims  arc  decisivo  for  surgical  intervention; — 

1-  na'7norrhafjcs,^ViG  have  to  distinguish  (n)  profuse  single  and  re- 
peated hiemorrhages ;  (h)  small  and  frequently  repeated  bleedings.  In  the 
former  case  the  indication  for  surgical  operation  is  difficult  to  defin 
as  V,  Leube**^*  correctly  emphasises;  for,  according  to  general  experience, 
it  is  usually  to  be  awaited  if  the  bleeding  does  not  spontaneously  cease. 
Whether,  if  such  is  not  the  case,  the  surgeon  always  or  even  but  frequently 
will  succeed  in  checking  the  haemorrhage,  is  very  questionablej  and  as  far  as 
is  known  to  me,  even  prominent  surgeons  flecline  interference  in  severe 
acute  hiemorrhages.  Only  a  few  clinicians  and  surgeons,  among  whom  are 
Dieufafoy^"*  and  Petersen.*"^  favour  surgical  inier?ention,T.p.,circum8uture 
of  the  bleeding  and  contiguous  portion,  or  gastro-enterostomy.  The 
.demand  of  surgical  treatment  is  much  more  obvious  and  evident  in  fre- 
(^uently  repeated  small  haemorrhages,  through  which  patients  fall  into  a 
state  of  anaemia  nf  a  high  degree.     Based  on  this  indication  successful 


"M'.  Leube,  Mittt'iluiigon  auH  tlen  Grenzgebietcn.  1H97.  Bd.  2.  P.  8. 

»"  Dieulafoy.  Clinique  nifMiicnlp  de  THritel  Dicu,   IH97-1811H;  Bullet,  de  rAead^mie 

di*  Mi'diriTi<f'.  lSf>K,  find  Pfpsse  mr-dicale,  1S9R,  No.  0. 
"•Petorspn,  Dentfwhe  medicinische  Wochensehrift,  1890,  No.  24-25.      (Heidelberger 

Chirurgische  Klinik.) 
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operations  have  frequently  been  performed  by  various  surgeons^  such  as 
Kiister,  Doyen,  Carle,  v.  Mikulicz,  (luinard,  Bond,  Houx,  and  Tuffier.**** 

As  a  rule,  gastro-enterostomy  will  be  satisfactory  in  such  cases*  My 
own  experience  includes  four  cases,  three  of  which  were  operated  on  be- 
cause of  persistent  and  frequently  recurrent  bleeding^*,  the  fourth  one  on  ac- 
count of  severe  pain  and  vomiting.  Complete  cure  took  place  in  three  cases, 
after  gastro-enterostomy;  in  the  fourth  there  was  essential  improvement 
In  general,  however,  the  indication  is  not  often  given.  Operation  during 
and  immediately  after  hfpmatemesis  may  be  not  opportune,  and  if  patients 
have  overcome  the  attack,  they  believe — sometimes  prognosis  ^howB  them  to 
be  right — that  this  attack  was  the  last  to  occur.  Usually,  operation,  there- 
fore, will  be  limited  to  those  cases  in  which  repeated  attacks  of  hsematemesis 
and  melfena  cause  a  tlireatening  loss  of  strength. 

But  there  is  often  great  diffieuHy  in  diagnosis,  as  we  mentioned  above. 
The  dilTerentiation  between  bleeding  from  an  ulcer  and  bleeding  from 
passive  congestion,  originating  in  cirrhosis  of  the  liver  or  thrombosis  of  the 
porta!  vein,  is  not  always  easy,  and  there  is  therefore  evident  danger  in  per- 
forming an  entirely  useless  operation,  which  of  itself  is  not  always  witlaout 
risk  of  life  to  the  patient.  The  precondition  for  surgical  intervention  is, 
accordingly,  that  the  diagnosis  of  an  ulcer  or  small  erosions  is  made  cer- 
tain as  much  as  possible.  [Compare  Kodnian,  "Gastric  Haemorrhage  and 
Gastric  Ulcer:  Non-perforating  Haemorrhage."****] 

2.  Fiiin  and  Votnitinfj. — In  this  respect  also  clinicians  and  surgeons 
agree  essentially,  the  restriction  baving  been  accepted  on  both  sides  that  oper- 
ation may  be  advised  only  after  the  annamcntary  of  interna!  treatment  has 
been  exhausted.  I  wfjulcl  add  another  restriction,  namely,  that  the  diag- 
nosis of  ulcer  should  be  based  to  a  certain  extent  upon  objective  symptoms 
also,  particularly  upon  typical  ha^materaesis  and  melfcna.  Generally,  this 
indication,  too,  will  not  often  give  cause  for  operation,  as,  according  to  ex* 
perience  in  cases  of  uncomplicated  gastric  ulcer,  a  single  or  repeated  ulcer 
cure  leads  to  success,  t>.,  disappearance  of  pain  and  vomiting. 

Much  depends  on  the  social  stan fling  of  ]iatients,  who  frequently  belong 
to  the  poorer  diisses.  Every  practitioner  knows  that  such  patients,  even 
if  willing,  cannot  impose  upon  themselves  ii  long-continued  general  and 
local  f(nbearance,  with  corresponding  diet,  M'hich  we  demand  as  an  urgent 
precondition  for  the  cui\  of  an  ulcer.  In  such  cases  the  very  existence  of 
the  patients  is  at  stake,  and  therefore  the  surgical  treatment  becomes  for 
them  a  very  command  of  self-preservation.  On  the  other  hand,  8uf!i- 
cient  observations  luive  not  been  made  whether  the  complaints  of  the  patients 

vy*  Tuffier.  quoted  from  Terrier  and  Hartmann,  Chirurgie  de  I'eatomiw!,  Pariiij  lBft&, 

P.  207. 
i«  Rodman,  Philadelphia  Medical  JourTial,  June,  1900. 


468 


THE  ROrND  ULCER  OF  THE  STOiL\CH. 


arc  removed  forever  tliroiigh  Burgical  intervention,  i.e.,  gastro-enterostomy, 
for  it  is  odIv  this  onc3  with  which  we  would  have  to  deal.  The  results  of 
Doyea,^*^"  Lauenskiii,*"'  Steiidel-Ciierny.""'  to  which  1  ean  add  an  encourag- 
ing observation  of  m}^  own,  indeed  incite  favourable  expectations. 

The  surgical  treatment  of  coniplications  extends,  first,  to  cicatrised 
pyloric  stenosis,  pytorospas^rii,  develojiuieut  of  carcinoma  from  an  ulcer; 
second,  to  perforation  and  peritoniti!?,  perigastritis,  and  finally,  tJie  sub- 
phrenic alisccRs,  The  discuBsion  of  the  lirst  three  complications  is  here 
omitted,  i\>  they  will  be  discussed  in  other  cliaptera.     We  di.scugs  first: — 

(1)  Surgical  Treaimeni  of  Perforation  {Perforative  Periioniiis  ex 
Ulcere  Rotundo,} — The  indication  for  surgical  intervention  h  given  by  the 
experience  that  the  perforation  of  a  round  tdcer  into  the  abdominal  cavity,  if 
treated  internally,  yields  an  unfavourable  prognosis,  exceptions  being  exceed* 
ingly  rare.  Exceptions  oeeur  under  the  following  circumstances:  (1) 
When  the  stomach  was  completely  free  of  food  ni  the  moment  of  perforation. 
(2)  When  the  peritonitis  becomes  locaOzed  fur  reasons  not  yet  explained, 
Ab,  however,  the  first-named  possibility  can  he  very  seldom  ascertained,  as, 
for  instance,  in  a  case  of  I 'a  rise  r,'**^  imd  the  second  is  manifested  only  from 
its  course,  in  almost  all  cases  in  which  perforation  is  certain,  a  quick 
co-operation  of  the  clinician  and  the  surgeon  is  urgently  required.  For  the 
perils  as  the  coinineing  statistics  of  Weir  and  Foot,^*'*  as  well  as  particu- 
larly the  statistical  report  of  Terrier  and  Ilartmann,  based  on  a  material 
of  liyd  cases,  demonstrate,  increases  with  the  time  which  has  elapsed  between 
perforation  and  operation.  Whik\  for  instance,  only  30  per  cent,  of  53 
cases  perished,  which  were  operated  less  than  twelve  hours  after  perfora- 
tion, the  death-rate  growls  to  58  per  cent,  after  Tvaiting  twelve  to  twenty- 
four  hours,  and  to  TU  per  cent,  after  twenty- four  to  fort>'^-eight  hours. 
After  a  duration  of  forty-eight  hours,  the  rate  of  death  diminishes  again, 
manifestly  because  then  we  have  to  deal  with  less  severe  case*  or  such  as 
become  circumscrihed  in  the  meanwhile,  which  naturally  have  a  more 
favourable  prognosis.*"^ 


•  f  Martin  Tinker,"^  in  an  chiborate  paper  on  "Perforating  Gastric  Ulcer  and 
Its  Surgical  Treatmfnt,"  ^vi^s  the  folfowhig  figfuren  of  mortnlitv;  In  23  operations 
before  1896  (Keen  and  Tinker),  there  wuh  a  mortality  of  HO  J  3  per  pent,;  in  131 
operations  aftpr  189t>  (Keen  and  Tinker),  a  naortiility  of  X'jJl  per  ecnL,  whereas 
Weir  and  Foot  bftd  a  mnrtality  of  71.51  per  ctmt.  in  78  ope  rat  ions*.] 

i"^*  Doyen,  Traitenient  chirurgifal  dt-^R  nJTet'tions  de  IVHtomac,  1895. 

^^  l^UGiialein,  IXnitsche  Zeits^ehrift  fiSr  Chirurgie,  IS9«.  Btl.  44. 

i*»  Stendel,  Bi>itr.  zur  klin.  Cliinirgie,  Bd.  23,  Nos.  1  and  2. 

!*•  PariBer,  Deiitsclie  m«^di<'inii^ehe  WoclienHt-lirift. 

11"  Weir  and  Foot  Mediral  News.  Pliilndelpbia.  lSi>rt,  voL  i. 

"•  [Martin  Tinkf-r.  InaujEr.DiBsert.,  Berlin,  July  21,  1890;  Philadelphia  Mcdiear 
Journal,  February  3,  1900,  PP,  251*261.] 
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While,  accordingly,  tbe  operation  must  not  be  delayed  too  long,  on  the 
other  side  it  should  Dot  be  precipitated,  and  ei^pecially  it  shonkl  not  be  per- 
formed in  tbe  first  shock.  The  best  time  is  probably  within  the  first  ten  or 
twelve  hourSj  becauee  shock  will  have  passed  in  the  meantime.  If  exception- 
ally, however,  it  lasts  longer,  the  operation  will  have  to  be  ventured  even 
under  these  cireii instances,  though  witli  less  good  prospects. 

In  eases  where  abscesseSj  a»  a  complication  of  perforation  of  gastric  or 
duodenal  ulcers,  have  developed  in  the  neighbourhood  of  the  stomach, 
especially  on  the  lower  surface  of  the  diaphragm  (pyopneumothorax  sub- 
phrenicuB,  v.  Leyden),  a  cure  can  hardly  be  secured  in  any  other  way  than 
by  means  of  the  knife. 

(2)  PerigaHtriii^. — As  w^e  have  mentioned  above,  adhesions  occur  in 
twn  forms,  either  as  stringlike  or  himelliform  adhesions  with  pancreas, 
spleen,  liver,  gut,  or  anterior  abdominnl  wall,  or  in  form  of  firm  and  im- 
movable tumours.  Only  the  latter  form  can  be  diagnosed  under  favour- 
able conditions;  the  former  can  only  be  suspected. 

The  indication  for  surgical  intervention  can,  therefore,  extend  only 
to  the  cases  with  palpable  tumour.  About  fifteen  operations  Iiave  been  per- 
formed, based  on  this  indication.  There  are  a  number  of  assured  cures 
among  these  operated  cases;  in  other  cases  they  were  without  success;  in 
still  others  the  time  passed  since  operation  is  too  short,' *^ 

In  the  other  group,  a  precise  indication  is  much  more  diflBcult.  It  is 
derived  more  from  the  subjective  complaints,  from  the  ineftlciency  of  the 
applied  treatment  and  the  increasing  nutritive  disturbances.  General  rules 
for  surgical  intervention  cannot  be  set  up ;  the  condition  of  the  case 
and  the  extent  of  the  complaints  are  the  deciding  factor.  Favourable  re- 
ports (in  severance  of  adhesions  have  been  made  by  v.  Hacker,"*  Hahn.*" 
Ijauenstein,"*  v.  ^lickidicz,""  Collins  Warren,"^  and  others.  In  lighter 
cases  the  so-called  gastrolysis,  i.e.,  to  sever  adhesions,  will  be  satisfactory;  in 
severe  cases,  gastro-enterostouiy  seems  to  be  the  most  expedient  procedure. 
(Westphalen  and  Fiek.)  In  one  of  my  cases,  in  which  continuous  and 
severe  gastric  pain  existed  rpiite  independently  from  the  ingestion  of  food, 
the  affection  developed  in  conjunction  with  a  grave  trauma,  gastro-enter- 
ostomy  (Professor  E.  Hahn)  achieved  a  complete  cure. 


"*  Compare  Schwarz,  Mittlieilungtm  a.  i3.  Cirenzgehieten,  Bd.  5.  8.  821  et  »vq.,  and 

Hirshfeld,  ibUl.y  Bd.  0,  S.  40:!. 
"*v.  Hftcker,  Wien.  klin.  WochenHC-hrift,  1887,  Bd.  45,  S.  14L 
"*  Hahn,  lecture  delivered  before   the  Free  Association  of  Siirgrans,  Berlin,  May 

25,  1894, 
"^  F^aTicnatein,  Arehiv  fiir  klinische  ChiruTicjfev  Bd.  45,  S.  141. 
i"^v.  Mikuliez:,  MiltheiJungen  aus  den  Gren7j;ebu'ten,  Mil,  2,  S.  1H4. 
1"  Collins  Wflrren,  Boston  Mudical   and  Surpirnl   JniiniHU   lH!»fi,  vol.  2;   P.  308; 

quoted  from  Terrier  md  Hartmann,  Cliirurgie  de  i'estomae,  1890^  P,  537, 
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[Among  the  surgeons  best  known  in  this  line  of  work,  we  have  to  men- 
tion the  brothert^  Williaiii  J.  and  Churles  IL  ilayo»  liochester,  Minn.  Their 
experience  is  extensive  and  their  success  great.*^**] 

(3)  Hour-gla^s  Stomach, — The  surgical  treatment  of  hour-glass  stom- 
ach is  a  product  of  recent  tiine/^"  Tlie  tirst  guccesBfu]  operation,  as  far 
as  I  know,  was  i>erfurmed  by  Schmidt-Monnard.^-'^  Since  tiiat  time  several 
favourable  reports  have  been  made  by  Wolfler,  Hochenegg,  Langenbuch, 
Lauenstein,  Hofmeister,  Jabouhiy,  Chaput,  ]?oux.  Schwarz,  Watson,  Catel- 
lanij  Marion  and  Tuffier,  and  v.  Eiselherg.'-^  About  Iwenty-five  cases  have 
been  reported  to  the  present  time. 

For  the  treatnu'nt  of  hour-glass  stomach,  the  following  methods  have 
been  recommended : — 

1.  Gastroplasty,  a  method  which,  similar  to  that  of  pyloroplasty,  is 
performed  so  that  on  the  site  of  the  constriction  a  longitudinal  incision  is 
made  through  the  anterior  wall  and  it  is  then  united  transversely. 

2.  Gastro-anastomosis,  a  connection  between  the  two  bags,  similar  to 
that  in  gaBtraH?nterostomy. 

3.  Gastro-enteroiitomy.  The  gained  experience,  particularly  that  of 
V.  EiselsbergJ^*  who  performed  seven  operations,  speaks  in  favour  of  gastro- 
anastomosJs  and  gastro-enterostomy. 


*'"'  I  William  J,  Mayo,  The  Asscjcjalion  of  Surpcal  Lesions  in  the  l''pper  Ahdomen, 
Journal  of  the  Amerioan  Mediful  AAaociatirm.  June  11,  1904.] 

"*  Compare  Die  Geschicht**  dea  Samluhrmngens  by  WGlfler.  Beitriigp  zur  klin. 
Chirurgie,  Vol.  13.  S.  221. 

••"^  Schinidt-Monnard.  Mtlnchen  nie<!iciniBehe  Wochen»t?hrift,  1893. 

"'  Quot<?d  after  Guillpniont,  L'estomac  biloculaire,  Paris,  1899.  (The  bibliography 
until  ami  iiicludtng  IBftO.) 

>"  V.  Eiaclsberg,  Archiv  far  klin.  Chirurgie,  1899|  BU,  69,  S.  825. 
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Appendix. 

Hcpmorrhagic  Erosions  of  the  Stomach, 

Relying  upcin  the  regular  tinding  of  trngnientsi  of  the  gastric  mucosa  on  lavage 
of  the  wtomarh,  Eiiihorn'^  wa«  the  fiiMt  to  preHcnt  the  L-lhuLul  pu-ture  of  tlie  haemor- 
rhagic  erosions.  In  the  cstdentia)  point*,  C.  Pariaer^*  and  K.  Quiutaird"*  agreed  with 
Einljorn. 

The  Bj'mptom-complt'x,  according  lo  Einhorn'«  dcBcripttoua,  coimiats  of  paia 
after  meais,  emaciation,  fecliTig  of  weakness.  Of  importance  is  only  the  distreas 
after  ineals,  for  the  other  two  symptomB  are  evidently  only  the  rcBult  of  the  diniin- 
iahed  nourishment  on  account  of  the  fear  of  pain  (sitophobia) .  How  ambiguous, 
however,  pain  niay  be  (Einhorn  describes  its  intensity  as  slight,  but  Pariscr  as  con- 
aiderablc)^,  in  the  course  of  digestion,  need  not  be  said. 

There  is  another  factor,  namely,  the  observations  made  by  Einhorn  and 
Quintardj  that  the  aecretorj'  conditions,  in  spite  of  the  conformity  otherwise,  do 
not  correspond.  There  remains,  therefore,  only  the  consistent  presence  of  eroded 
fragments  of  the  mucosa.  Indeed.  Ibis  consistency  is  greatly  astonishing,  and  this 
reason  is  sufficient  to  call  attention  to  Einhorn's  communications.  Whether  we  will 
succeed  in  unsheathing  a  typical  clinical  picture,  se«>m3  to  me  questionable.  Th© 
ncwIy-reported  cases  of  Sansoni^^  exhibit  various  deviations  from  the  descriptions 
given  by  Einhorn.  Unfortunately,  there  is  no  fvost-mortem  examination  in  any  of 
the  rejjorts.  At  thiH  time,  therefore,  it  is.  in  my  opinion,  not  yet  allowahle  to 
estahlish  a  precise  clinical  picture;  but  only  the  fact  may  be  registered,  that  there 
are  conditions  associated  with  more  or  less  severe  ^stric  complaints  which  are  ac- 
companied consistently  by  the  presence  of  eroded  areas  of  the  gastric  mucosa. 

As  to  treatment,  Einhorn  and  Quintard  applied  the  silver  nitrate  spray 
(1:2000);  Pariser,  lavage  with  weak  stiver  nitrnte  solution;  and  Sansoni,  Lusmutb. 
Whereas  Einhorn  does  not  seem  to  eourtidor  a  specia!  diet  of  imfwrtance,  Pariser 
emphasises  the  same  particularly.  In  Sansoni'a  cases,  too,  a  definite  diet  wae 
prescribed. 


1*  Einhorn,   Berliner  kliniscbe  Woehenschrift,   1805,  Nos.  20  and  21;   Archiv  fOr 

Verdauungskrankheiten,  18!H*,  Bd.  5.  No.  1, 
i«  Pariser,  Medicin  Revue,  1897,  No.  1;   Berliner  kliniache  Wochenachrift,   l&OO, 

No.  43. 
**  Quintard,  New  York  iledical  Rewrd,  Septemlier  15,  1000. 
^"  Sunsoni,  Archiv  ffir  Verdauungskre-nkheiten,  1900,  Bd,  6,  No.  L 
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Motor  Insufficiency  of  the  Stomach, 


fjonceptton  and  Nature. — Tlie  capacity  of  the  stomach  varies  in  the 
widest  limits.  It  is  hardly  possible  to  tell  when  it  is  still  nnrnuii,  or  when 
it  begins  to  hecome  pathologic.  Evt-n  if  a  stomach  surpasses  the  extreme 
limits  of  capacity  (about  3  litrc?s)  it  may  still  do  justice  to  the  flemands 
made  upon  it.  Liehermcistcr^  re|>orts  the  case  of  a  coachman  who  could 
drink  exceedingly  large  quantities  of  beer  and  could  empty  the  largest 
tankard  in  oue  draught.  The  eoacbman  was  killed  In  an  accideut,  and  on 
post-mortem  it  was  found  that  his  stomach  held  six  iilrt^  hut  was  entirely 
normal  otherwise.  During  his  life  there  w^ere  never  any  symptoms  of  di- 
gestive disturbances.  These  conditions,  which  may  he  ohservetl  occasion- 
ally intra  vitam/  and  no  doubt  occur  more  frequently  than  has  heretofore 
been  supposed,  are  suitably  designated  as  megalogastria  (Ewald)  or  as 
"physiologic  large  stomach."  A  criterion  for  pathologic  conditions,  there- 
fore, cannot  rest  upon  the  varying  degrees  of  capacity  of  t!ie  stomach 
alone. 

Quite  different  is  it  as  to  the  judgment  in  regard  to  the  motor  fnnc- 
tion.  It  is,  with  a  few  negligible  exceptions,  a  constant  gauge,  almost  un- 
changeable from  the  first  to  the  la«t  breatli.  The  healthy  stomach  is  free 
from  food  in  the  monn'ng,  the  healthy  stomach  empties  a  fixed  small  meal  in 
about  two  to  four  hours,  a  fixed  large  meal  in  about  seven  hours.  In  this 
functional  constancy  there  is  therefore  the  most  important  measure  as  to  the 
judgment  of  a  morbid  deviation.  These  deviations  vary  very  much  ac- 
cording to  their  degree.  The  stomach  is  still  capable  of  freeing  itself 
entirely  from  small  and  pulpy  or  fluid  substance^i,  but  can  only  partially 
expel  larger  or  solid  mas.*es;  retention  follows.  But  even  in  the  llrst-nanicd 
case,  the  time  required  for  the  diijestion  of  the  meal  is  longer  than  under 
normal  conditions.  We  speak,  according  to  the  example  of  0.  Rosenbach^ 
of  motor  insufficiency  of  the  stomach,  and  the  delayed  but  complete  ex- 
pulsion of  the  storaach-con tents  is  designated  as  relative  insuflieiency ;  the 
incomplete  expulsion  which  leads  to  the  formation  of  retention,  as  absolute 
insufficiency.  Tn  similar  manner  I  suggested  t!ie  desigriation  of  the  twi 
types  of  insufficiency  as  tbe  first  and  second  degree.     Corresponding  withii 


'  Lieberiji(»i8ter»  Die  Kr.inkheiten  der  rntf^rlpibsorgiine.  Leipzig.  1804.  R.  70 
*  F.  Riegef,  Deutsche  medidniiehe  Wocliensobrift,  WM,  No.  15. 
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the  latter  designation  is  the  term  "stasis  insufficiency/*  suggested  by 
Naunyn.     We  shall  apply  either  terra  in  one  and  the  same  sense. 

The  most  varied  elianges  as  to  capacity,  shape,  and  position  of  the  stom- 
ach may  be  connected  with  these  disturbances  of  the  gastric  function.  The 
stomach  may  be  dilated  in  cases  of  severest  insullicicncy,  but  need  not  neces- 
sarily be  s<^;  it  may  be  dislocated  downward  or  upward,  or  may  be  in  nor- 
mal position;  it  may  assume  a  vertical  shape  or  an  abnormal  transverse 
dimension,  or  may  keep  its  normal  shape.  But— and  ihh  is  of  fundamental 
importance^ — all  the  named  changes  in  size  and  position  may  be  present, 
thouj^di  the  course  of  gastric  motor  function,  and,  as  we  will  add,  the  secre- 
tory function  also,  may  be  entirely  normal. 

The  conclusion,  iherefore,  is  that  the  decisive  factor  in  abnormal 
clianges  in  size  and  position  of  the  stomach  is  the  dynamic  function,  the 
maintenance  or  the  loss  of  its  peculiar  peristaltic  power.  Not  that  the 
changes  in  size  and  position  are  superfluous  snnptoms;  they  have  and  re- 
tain their  clinical  significance  as  adjutant  factors,  only  they  do  not  play, 
as  formerly,  the  first  role  in  the  diagnostic  ensemble — they  have  bccotne 
Sffmpfoms  of  secottdari/  ranJi\ 

Up  to  tliis  point  there  exists  at  the  present  time  a  perfect  unanimity 
among  all  eminent  authorities  since  Kussmaui's  pioneer  work.  The  dilK- 
culties  begin  at  the  moment  when  an  attempt  is  made  to  express  the  func- 
tion and  the  size  of  the  stomach  \mder  one  term.  Different  authors,  in 
order  to  preserve  the  term  "dilatation  of  the  stomach"  for  the  clinic,  have 
attempted  this  evidently  impossible  task,  which,  as  could  not  otherwise  be 
expected,  feiled. 

I  takp  frnm  the*  miTnerous  atteonpts  ol  tlii»  kim!  only  the  foflawing,  in  ordii^r 
to  sbow  the  hopel<^s?iTieHa  of  all  prtsent  and  futiire  omleavour  to  foree  the  fuDction 
and  size  into  one  syfltom:  — 

Kuttner*  doJines,  in  his  otherwise  exeelh*nt  l>ook.  dilatation  of  the  atomaph  as 
follo^'s:  **ln  dllfttatioii  of  the  stoiiiach  there  exists  a  conatant  dilatation  of  the 
stomach  cavitVv  dtmionstrable  even  if  the  »tomaeh  is  empty,  and  an  insuflicient  empty- 
ing of  the  organ,  so  that  always,  UMUalty  also  in  the  fastint*  stomach,  more  or  less 
considerable  rjnantitiea  of  stapjnant  food-reinnantfl  are  encouotered.  The  exaet 
diagnosis  of  t\w  dilatation  of  the  wtonia^'h  is  ba>*t?d  solidly  ujjon  the  aimtiltaneoiis 
proof  of  the  di!ntatioti  and  motor  dinturhance  of  the  stomach." 

Thiii  definition  iw  entirely  eorreet  when  tlie  elinical  symptoms  of  the  ectasia 
ventrieuli  are  always  combined  with  the  finding  of  the  dilatation  of  the  ^astrif 
cavity.  How  is  it,  however,  when  such  is  not  the  case?  If  the  aymptomcomptex 
of  dilatation  of  the  stomach  is  present,  the  gastric  eavity,  however,  is  not  dilated, 
or  is  even  diminishe<l?  Then  we  have  the  same  clinical  picture  as  in  ecta.^ia.  only 
with  the  difference  that  there  dilatation,  here  normal  rapacity,  or  even  diminution, 
prevails.  It  would  \n*,  of  course,  absurd  to  speak  in  such  eaaes  of  eetaiiia.  But  how 
to  eatl  the  clinical  picture?     The  term  of  atony  would  not  be  suitable,  either;   for 


•  IJndner  and  Kuttner,  Die  Chirurgie  des  Magens,  Berlin,  1898, 
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atony,  as  Kuttner  ftlso  rtiiphuHiHeH,  incan."*  a  condition  of  deficient  dynamic  ftinction, 
in  wiiieh  the  chyriu?  is  prupelied,  though  alower,  at  k'list  completely  into  the  intetiliiie. 

The  srtJient  point  in  the  wliole  discussion  ia,  a^tmrdingly :  is  there  a  Bymptom- 
coinplex  o{  gastric  dilattition  without  dmnge  in  the  size  of  the  orgun?  If  this  ques- 
tion is  a0irmvd»  as  mor<*over  Kiittner  himself  admits^  and  aa  it  haa  been  prov^-n  by 
Schrciher,  Naunyn,  and  others,  a  long  time  ago,  and  as  we  have  demonstrated  on  the 
base  of  repeated  ohsorvations,  the  ttrm  "dilatalion  of  the  stomarh"  in  the  present 
meaning  is  not  justified,  or  a  new  term  niut^t  bt*  creiitetl  for  those  forms  which, 
clinically,  exhibit  all  the  symptoms  of  giii^trie  dilatation,  but  anatoniieaily  do  not 
show  any  cliange  in  eii|^tacitj\ 

We  are  furthermore  induced,  through  a  serien  uf  other  pointa  of  view,  to 
repudiate  tliis  term.  First,  the  fuet^  well  known  to  every  trained  physician,  that 
adherence  to  the  symptom  of  dilataUon  of  giistrie  cavity  haa  practically  caused  great 
confuaion.  Second,  in  reality  we  determine  intra  vitom  usually  only  the  position 
of  the  greater  curvature,  perhapa  also  the  distance  tni'twetm  the  lesser  and  the  greater 
curvaturea:  only  in  rare  casefl  the  capacity  for  fluida.  The  [logftion  of  the  greikter 
curvature  ig  deternuiied  in  conipuriHon  with  the  level  of  the  umbilicuis:  a  very  bad 
Htandard,  as  the  position  of  the  luivel  is  a  very  varietl  one,  and  surely  descends  lower 
in  the  course  of  severe  diseaf^fs,  in  which  adipose  tissue  is  lost.  Finally,  another 
fKiint  of  view  is  that»  aa  later  will  be  dii^'uased  more  circumstantially,  the  paramount 
intij'ority  of  eases  of  grave  motor  tlisorders  which  were  current  formerly  as  dilata* 
tioiiB  of  the  stomach,  turned  out  to  he  stenoses  of  the  pylorus, 

Afl  we  herewith  approach  more  the  ictiologic  diagrioaia,  the  term  "stouiaeli 
dilatation"  becomes  more  Bui>erfhjou8  than  formerly,  when  there  was  an  uncertainty 
jis  to  the  frequency  of  motor  insufliciency.  dependent  upon  stenosis  and  atony. 

lEinhorn  suggesteil  the  name  "ischochymia/'  in  analogj^  to  ischuria,  Ischo- 
ehymia  does  not  express  the  real  condition,  as  the  meaning  of  the  Ureek  **ischo"  i» 
io  suppress  or  check;  while  in  tht*  morbid  picture  of  retention  of  chyme,  the  chyme 
or  s^eeretion  of  gastric  juice  is  present i  f.c,  has  not  been  suppresseH:!,  but  retained, 
kept  back.  In  some  cases  where  there  is  a  suppression  of  gastric  juice,  one  could 
rather  Bjieak  of  "ischoehylia.*'  Sirilmpell'  makes  a  very  precise  distinction  between 
ischuria  and  retention  of  urine  in  saying,  "Very  remarkable  are  some  observationft 
rif  hysteric  hchuria  ....  and  the  bladder  never  contained  more  than  a  few  drops 
of  urine/*) 

The  deduction  from  these  reasons  is  that  the  emphasis  of  the  dis- 
turbance of  the  tnotility  in  the  syniptoni-eoniplex  means  a  ilijitinct  progress, 
be<'ati!*e  it  turns  the  attention  of  the  diagnostician  to  the  real  nature  of  the 
disease  and  gnards  hira  against  overestiination  of  the  capacity  of  the  stom- 
ach. We  shall,  tlierefore,  discard  in  the  following  the  nomenclature  of 
dilatation  of  the  stomach  or  gaBtrectasia  as  a  definitive  clinical  term,  and 
speak  of  dilatation  as  of  a  secondaiy  symptom.  As  the  motor  insufficiency 
of  the  first  degree,  in  a  great  majority  of  the  cases,  though  not  always,, 
is  dependent  upon  relaxed  conditions  of  the  nmscles  of  the  stomach,  th< 
terms  atony  and  myasthenia  may  retain  their  places. 


*  [StxtJmpell,  Lehrbuch  der  Speciellen  Pathologie  undTherapie  der  innoren  Krank- 
heiten.  I^ipzig.  1S87,  Bd.  2.  Fart  I,  P.  48 L  Translation,  Appleton,  New  York, 
1896,  P.  305.1 


MOTOR  INSUFFICIENCY  OF  THE  STOMACH. 


475 


It  is  evident  that  the  clinical  picture  of  gastric  motor  inftufficiency  doea 
not  depend  only  upon  tlie  mechanic  diBturbances  which  follow  the  same, 
but  to  no  less  an  extent  upon  the  nature  of  the  causing  atTection. 

The  cause  of  the- mechanic  disturUaneeB  of  the  stomach  may  be  of  vari- 
ous natures:  idiopathic  affections  of  muscles  and  muscle-nerves,  central 
paralysis,  spastic  or  organic  stenosis  of  the  pylorus  through  cicatrices, 
tumourfl,  corrosions,  mechanic  pressure  or  adhei*ions,  abnormal  course  in 
the  pyloro-duodenal  angle  or  sharp-angled  deviation  in  the  duodenum  itself, 
foreign  bodies  (gallstones,  etc.),  and  many  other  abnormalities.  We  shall, 
in  the  separate  chapters,  make  mention  of  the  special  atfections  causing 
gastric  insufliciency. 


I.   Motor  Inaiifficieney  ol  tlie  First  Deg:ree. 

(Synonyms:    Atony,  Myasthenia  of  the  Stomach.) 

Motor-  insufficiency  may  be  acute  or  chronic.  As  acute  disease,  the 
grave  type  of  gastric  paralysis  is  better  known  than  the  light  insulficiency. 
But  it  is  imdoubtedly  the  ease  that  less  dangerous  forms  occur  frequently 
enough,  though  they  mimic  usually  rather  acute  gastritis  and  are  conse- 
quently recognised  but  seldom.  In  discussing  acute  gastric  paralysis,  we 
shall  have  to  revert  to  it  more  in  detail, 

^iiologicalhj^  it  must  he  stated  that  motor  insufficiency  occurs  as  a 
chronic  condition,  either  idiopathic,  particularly  following  an  irregular 
mode  of  life  or  a  single  or  continued  overloading  with  unsuitable  food  and 
especially  drinks— besides  alcohol,  the  abuse  of  milk,  coffee,  and  soups  must 
be  emphasised — or  represents  a  symptom  or  an  accompaniment  or  sequela 
of  the  most  varied  acute  and  chronic  diseases.  To  mention  these  separately 
is  without  special  interest.  It  is  frequently  observed  as  a  complication  of 
diseases  of  the  alimeniartj  eanal.  Among  the  gastric  affections  I  may  men- 
tion^ according  to  the  frequency  of  their  occurrence,  descensus  veutricuH 
(with  or  without  dislocation  of  the  right  kidney),  nervous  dyspepsia,  gastric 
ulcer,  chronic  gastritis.  Of  intestinal  affections,  T  mention,  in  the  order 
of  their  location,  light  pyloric  stenosis,  stenosis  of  the  pare  horizontalts  in- 
ferior duodeni  (in  stenosis  situated  farther  above  stasis  insufficiency  usu- 
ally follows  very  soon)  or  of  the  jejunimi,  enteroptosis,  stenosis  of  the 
colon  resulting  from  various  causes,  smd  intestinal  catarrh  of  long  standing. 
Habitual  constipation  also  is,  without  doubt,  apt  to  bring  about  gastric 
motor  insufficiency.  Furthermore,  gastric  adhesions  may  caiipe  disorders 
of  motility  to  a  lesser  or  greater  extent.  Among  the  hepatic  affections.  I 
mention  cholelithiasis    (which  is,   according  to   Reichmann**   and   myself, 


*  Reichmann,  Berliner  kliniathe  Wochenschrift,  1807,  No.  33. 
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accdiiipanicd  very  ofleii  with  niyastheiiia  of  the  stomach ),  then  passive  con- 
gestion in  the  area  of  the  liver  and  its  enhirgement,  passive  L-ongeslion  in  the 
portal  vein  system.  How  far  possible  chronic  inflaniinalory  processes  of  tlie 
pancreas  or  spleen  may  be  connected  with  gastric  myasthenia  is  not  known. 
It  may  be  further  stated  that  according  to  my  observations  muscular 
weakness  of  the  stomach  may  be  congemtal,  even  may  be  present  in  all  the 
members  of  a  family. 

Diagnosis. 

First,  it  is  to  be  emphasised  that  there  are  prononnced  cages  of  myas- 
thenia which  may  run  their  course  wiihoui  any  sifmptoms  whaiever. 

I  examined  r(*petttc>dly  a  woman,  25  yieara  of  tigf,  who  regards  herself  perfectly 
healthy,  eat*  all  kiiub  of  food  with  iiiifmnity,  iind  yet  exhibits  a  proiiounced  gaj*- 
tropttJSiB,  OTil argument  of  diilness,  marked  HuepusHioii  sound,  and  considerahlf  delay 
of  motor  function  (two  hours  after  teat-breakfast  more  than  LiO  cubic  centimetres 
in  the  stomaeh).  It  is  interesiting,  moreover,  thut  her  sister  suffers  frdm  the  same 
complaint,  and  lias  f.howii  subjective  gastric  and  nervous  sytnptomH  of  a  grave  kind, 
and  still  ahowa  them,  though  tu  a  ronaiderably  amaHcr  extent. 

The  latent  state  of  the  symptoms,  however,  is  an  exception.  , 

In  the  characteristic  eases  there  are  among  the  subjective  syrr^ptoms,       m 
sensation  of  oppression  caused  by  the  long-continued  retention  of  food,  or       ' 
sensation  of  etirly  satiety  (fulness),  frequent  eructation,  headache  or  diz- 
ziness,   constipation.     To   the  objective   symptoms,    which    are   the    most 
important  in  this  affection,  belong  the  physical   and  chemical  examina- 
tion and  its  course. 


(a)  S lib je dive    Stjmptoms, 

In  typical  cases  sensation  of  pressure  is  associated  with  the  ingestion ; 
when  stomach  is  empty,  there  is  a  relative  feeling  of  comfort.  The  greater 
the  demands  made  upon  the  myasthenic  organ,  the  smaller  the  stren.L^h  to 
comply  with,  the  more  distressing  the  subjective  manifestation.  Simultane- 
ously there  exists  the  precipitate  sensation  of  saiieiy,  which  compels  the 
patient,  in  spite  of  his  good  appetite,  to  cease  eating  before  he  has  taken 
the  usual  amount  of  food.  In  recent  cases  the  pressure  does  not  last  very 
long  (about  half  an  hour  to  an  hour)  ;  in  more  advanced  cases,  it  may 
distress  the  patient  for  hours,  from  one  meal  to  the  other. 

A  comparatively  frequent  symptom  is  increased  helching,  either  simple 
eructation  of  air  or  taste  of  the  previously  eaten  food.  The  time  after 
which  eructation  follows  the  previous  meal  is  a  pretty  fair  criterion  for  the 
delayed  peristalsis.  In  some  cases,  especially  if  acid  secretion  is  increased 
regurgitation  or  even  vomiting  of  the  ingesta  may  take  place;  i 
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cases  pyrosis  is  a  very  distressing  compkint.  After  repeated  enictations  the 
sensation  of  pressure  may  diminish  or  ceaso  entirely. 

A  frequent  but  by  no  mcanfi  constant  symptom  is  cojistipaiion,  which 
occurs  either  as  a  sequela  of  the  delayed  gafitric  peristalsiiRi,  or  appears  as 
a  concomitant  symptom  of  gastro-enteric  atony.  GeDcrally.  however, 
the  c*>nstipation  is  never  of  such  a  degree  as  in  severe  cases  of  gastric  in- 
sufficiency . 

In  pronounced  cases  of  gastric  atony,  pressure  in  the  head,  which 
may  be  associated  with  dizziness  and  transitory  loss  of  consciousness  has 
occasionally  been  observed  (veriigo  stomacal).  This  so-ealled  gastric  vertigo 
was  claimed  first  hy  Boerhave,  particularly  emphasised  by  Trousseau,"  and 
later  by  v.  Ijcube  and  others  as  a  symptom  of  chronic  gastritis;  other  au- 
thors in  recent  time  agree  with  Trousseau,  I  pointed  out  (p.  413)  that  the 
cases  of  gRstric  and  intestinal  vertigo,  which  I  ol)9er%^ed,  were  connected 
always  with  gastric  and  intestinal  myasthenia.  That  gastric  and  intestinal 
atony  is  the  most  frequent  substratum  for  establishment  of  anto-jntoxication 
has  been  emphasised  by  AL  Pick/  supported  by  many  observations,  and  by 
Julius  Friedenwald.®  As  opportune  observations  of  gastro-enteric  ver- 
tigo are  not  frequently  reported,  I  refer  to  the  following  two  cases:— 

Case  I. — Fr.  K.,  Bchool-teacher,  34  years  old.  Patient  cornea  from  healthy 
family,  but  mother  auff&rt*d  from  gsistric  catarrli,  Bocalled,  for  many  years.  Pationt 
was  perft'ctly  lieallhy  till  1876.  At  that  time,  witliout  special  causies,  there  appeared 
gradually  gastric  disturbancf^a,  which  coBBisted  of  fet'ling  of  fulness  after  meals, 
bulimia  when  stomach  was  empty,  tremor  and  weakness  when  the  same  was  not 
sntisfled,  di7jEineH»  and  eon^itipation.  After  use  of  Carlsbad  cure,  impravemenfc  of 
several  years*  duration,  till  about  1SS2.  The  complaintfl  eommenced  anew^  patient 
used  Carlabftd  water  again,  with  favourable  efTect,  but  only  of  short  duration.  For 
the  laat  two  years  conaidernble  exaeerbation  of  the  complaints,  eapeeially  of  the 
headache  and  dizziness.  Dizziness  makes  its  appearanee  early  after  breakfast,  lasts 
for  several  bours,  disappears  for  a  short  time  after  luncheon,  only  to  reappear  with 
greater  severity  after  dinner.  Patient  had  frequently  to  interrupt  the  aehool  ses- 
aions.  The  sensation  of  dizziness  often  continued  till  late  at  night.  Physical  ex- 
amination shows  that,  with  the  exception  of  the  stomach,  all  other  organs  (nervous 
system  was  somewhat  irritated)  were  unimpaired.  The  stomach  is  not  tender  on 
pressure,  but  very  much  relaxed.  Greater  rurA'ature  visible  hand's  breath  below  the 
umbilicus;  up  to  this  level,  splashinp  sound.  When  the  stomach  ia  filled  with  tluida 
its  fundus  deseends  two  or  three  f!n|?ers'  breadth  farther  downward.  The  examina- 
tion of  the  p^stric-con tents,  repeatedly  made,  shows  an  empty  stomach  in  the  morn- 
ing, large  residuum  one  hour  after  every  te«t-breakfast.  Always  ixbimdant  free  HCl 
{Congo  L6  per  cent.  ITCI).     Urine  abundant,  without  sugar  or  albumen. 


«  Trousseau,  Gai!.  des  hOpitaux,  1862;  Sehmidt's  Jabrbueber.  Bd.  117,  S.  34.  and 
Med.  Klinik  dea  Hotel  Dieu  in  Paris,  1868,  Bd.  3.  Translated  by  Cullmann  u. 
P.  Niemeyer. 

TA.  Pick,  Wiener  klin,  Wochenschrift,  1892,  No.  46  and  47. 

»  Julius  Friedenwald,  Medical  News,  December  23,  1892. 
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Case  1 1. — M.  K.,  official,  33  yeara.  Father  waa  suffering  from  gastric  affection, 
mother  healthy.  Patient  himself  was  never  acrioufily  ill  (except  ehiltiren*s  diseaaea), 
but  already  at  an  early  stage  of  hia  life  eomplained  of  a  "weak  atomach/'  so  that 
he  had:  to  avoid  heavy  fcx>d  or  overloading.  Patient  had  to  take  medidnes  for  eon- 
atipatitm.  SincL*  February,  1892,  the  eomplainta  of  the  patient  are  eonaiderably 
exacerbated,  aa  be  states,  after  drinking  cold  iheer.  A  aenaation  of  prwinure  and  ful- 
ness takea  place,  partieutarly  after  the  main  meal.  £s>pecially  distreasing  to  him 
waa  the  scitsaiwn  of  dizzintsa  and  fliekcrint^  before  his  effcs.  Patient  btenme  ataxic. 
For  sontr  titnti  jxitient  hnn  notierd  a  pvculiar  uncertaintif  in  his  legs,  S»mult;ineously 
with  dizziness  there  in  hejirt-]«ilpitation,  txjngeHtion  towards  the  head.  Patient  ^uys 
he  frei:| neatly  feels  creeping  or  formJcation  in  hia  feet,  which  are  frequently  cold, 
often  becoming  numb.  Appetite  ia  fair,  bowels  constipated,  haemorrhoids.  Formerly 
much  belching,  but  not  so  of  late;  Uatua  only  on  defecation;  patient  lost  a  few 
pounds  in  weight. 

On  physical  cxaminatJon  I  found  that  pupils  react  promptly  to  light  and  ac- 
commodation. Patellar  reflexes  are  retarded,  but  maintained;  Romberg  a  aymptom 
absent.  Everywhere  aenae  of  touch  and  temperature  good,  no  diminution  of  atrength. 
Abdomen  sunk  in,  around  the  umbilicus  slight  distension.  No  tenderness  on  prea- 
Bure.  After  introduction  of  200  cubic  centimetres  of  water  into  the  empty  stomach, 
pronounced  sueeussion  and  eplashing,  hand's  breadth  below  the  novel;  splash-sound 
on  change  of  position.  Greater  curvature  three  fingera'  breadth  below  the  level  of 
the  umbilieus;  the  upper  limit  of  the  splashing,  about  five  fingera'  breadth  above  the 
navel.  Rectal  examination  shows  moderately  large  hfemorrhoidal  nodules.  Fasting 
stomach  empty;  one  hour  after  test-breakfast,  large  amount  of  gastric  contents,  more 
than  200  cubic  centimetres^  reaction  acid,  weak  HCI  reaction.  Amount  of  HCl,  0.08 
per  cent.     Repeated  examinationa  of  atomoch -contents  yield  likewise  low  amounts 

of  lieu 

It  is  worth  wliile  to  mention  that  not  seldom  asthma  dyspepticiim 
occurs  in  persons  with  atony;  I  have  reported  several  cases  of  this  kind.* 


(6)   Objective  Symptoms, 

Physical  examination  can  give  us  the  infonnation  about  size  and 
position  as  well  as  about  the  elastic  condition  of  tlie  muscles  of  the  stomach. 
We  mentioned  above  that  the  capacity  as  well  as  the  position  of  the  stom- 
ach is  physiologically  variable.  But  changes  in  size  and  position  may  call 
attention  to  a  possibility  of  a  disturbance  of  the  gastric  d>Tiamic  function. 
Of  greater  importance  is  the  examination  for  the  elastic  condition  of  the 
muscles  of  the  stoniaeb.  E.xperience  teaches  that  a  myaathenic  stomach 
shows  less  resistance  to  the  stretching  etTcet  of  water  or  air  than  a  normal 
one,  full  of  vigour.  Such  ia,  however,  not  always  the  ca«e.  If  the  muscles 
of  the  stomach,  as  well  as  the  siiperlying  membranes,  are  enlarged  by  the 
inflammation  and  very  much  thickened,  such  a  stomach  may  appear  en- 
tirely normal  in  regard  to  tlie  stretching  effect  of  water  and  air,  though  the 
specific  function  of  the  gastric  muscles  may  nevertheless  be  impaired, 

»  Boae,  Archiv  ftlr  Verdauungskrunkheiten,  1896,  Bd,  2,  P«  444. 
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Metlioda  of  examination :  inspection,  palpation,  auacultation,  percus- 
Bion,  inflation  with  air  and  carbonic  aeid,  tube  palpation,  transillumination. 

Occasionally,  if  tlie  abdominal  walls  are  relaxed,  tlie  borders  of  tlie 
stomadi,  particularly  the  greater  curvature,  become  visible  (inspection 
from  the  head  end  of  the  patient).  Sometimes  a  desceupus  ventneuli  can 
be  diagnosed  on  mere  inspection;  but  in  general,  ins^pection  offerj*  only 
unimportant  diagnostic  points. 

A  trained  physician  may  palpate  the  stomacli,  filled  with  air,  and  may 
differentiate  its  borders  from  thoi^e  of  the  neighbouring  organs,  particularly 
from  the  transverse  colon,  which,  usually  being  full,  olfers  greater  re- 
sistance. 

A  frequently  applied  trick  is  the  production  of  sph;^h  sound  (clapote* 
ment). 

But  as  there  are  frequently  wrong  conceptions  about  tlic  estimation  of 
splash  sound,  a  short  discusfiion  may  not  be  superiluous.  The  splaj^ih  sound 
is  of  diagnostic  importance  and  points  to  a  pathologic  dilatation  if  it  can 
be  distinctly  produced  to  a  larger  extent,  namely,  from  the  epigastrium 
downward  to  the  symphysis,  througli  short  tappings  witli  the  tips  of  the 
fingers,  and  if,  furthermore,  on  change  of  position  the  sound  of  a  shaken 
half-full  cask  can  be  produced.  The  diagnosis  becomt^  certain  when  the 
same  manifestations  can  be  made  to  ap})ear  if  the  stomach  of  the  examined 
patient  is  fasting.  But  the  splash-sound  labouriously  produced  and  not 
combined  with  the  succussion  sound  is  without  diagnostic  importance. 
Splash  sound  occurring  even  to  a  larger  extent  may  be  found  along  with 
succussion  sound  at  the  acme  of  digestion,  though  the  gastric  function  is 
perfectly  normal,  particularly  if  descensus  or  vertical  position  of  the  stom- 
ach and  thin  abdominal  walls  are  present;  but  in  such  cases  it  will  be  ab- 
sent on  an  empty  stomach. 

The  amcultation  is  usually  restricted  to  the  confirmation  of  the  just- 
mentioned  succussion  sound  wliile  the  patient  makes  active  motions  and 
changes  his  position. 

Percussion  must  be  exclusively  finger  percussion  and  is  only  to  be  done 
slightly.  The  most  important  factors  in  the  percussion  are  the  establish- 
ment of  the  greater,  and,  if  possible,  also  of  the  lesser  curvature  and  the 
ascertainment  of  the  length  and  breadth  of  the  stomach  (Pacanowski^^). 
One  percusses  from  the  region  above  the  s)Tnphy9is  upward  till  a  dull 
tympanitic  Kone  is  reached,  which  is  marked  l>y  means  of  a  dermographic 
pencil;  then  one  goes  farther  upwards  in  an  attempt  to  determine  the 
lesser  curvature,  which  attempt,  of  course,  on  account  of  the  anatomical 


10  PacanowBki,  Deutaches  Archiv  fftr  klinische  Mediein,  1887.  Bd.  40,  P.  342. 
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position  of  the  stomach,  succeeds  only  when  the  same  has  more  or  In 
descended,  a  very  frequent  occurrence,  as  is  well  known,  in  cases  of  atony. 

The  determination  of  the  upper  (gastro-puluiouaf)*)  and  of  t!ie  right 
(gastro-hepatic)  border  of  the  stomach  lias  but  an  inferior  practical  im- 
portance. If  distinct  splash  sound  is  audible  and  the  lesser  curvature  de- 
terminable, we  will  easily  succeed  in  detcrnuninj*,  by  percussion  and  pal- 
pation, the  **stomaeh  length'*  smd  "stomach  breadth/'  ue,,  the  greatest  ver- 
tical and  hnrizontal  distances.  The  stomach  length  under  normal  condi- 
tions amounts,  according  to  Pacanowski's  investigations,  to  11  to  14  centi- 
metres in  men,  to  10  centimetres  in  women ;  the  stomach  breadth  to  21 
centimetres  in  the  former,  and  IH  centimetres  in  the  latter.  In  cases  of 
median ic  iiisiiiriciency  of  the  stomach  these  limits  may  be  surpassed  to  a 
greater  or  less  extent. 

We  do  not  |>osse?s  an  absolutely  sure  and  irrefutable  method  for  test- 
ing the  elaaliciiif  or  tonus  of  the  gastric  walls,  A  simple  and,  under  cer- 
tain precautinns.  useful  procedure  for  the  (est  of  the  gastric  elasticity  is  the 
method  of  Pcnzoldt  or  Dehio,  mentioned  in  Chapter  IV  (page  91)  ;  this 
method  may  be  combined  with  diaphanoscopy  (see  below),  by  introducing, 
during  transillumination^  precisely  measured  quantities  of  water  into  the 
stomach  and  observing  the  change  of  position  of  the  greater  eur^'ature.  If 
this  descends  considerably  downward  when  burdened  by  100  or  200  cubic 
centimetres  of  water,  it  would  point  to  a  gastric  atony. 

In  cases  where  percussion  does  not  give  a  definite  explanation,  the 
inflation  with  carbonic  acid  or  air  is  an  approved  and  expedient  proceeding. 
The  inflation  must  be  omitted  in  all  cases  where  ulcus  ventriculi  or  new 
adhesions  between  the  stomach  and  other  intestinal  sections  is  suspected, 
or  finally  where  meteorism  of  a  large  degree  is  present.  For  the  pur])08c 
of  carbonic  inflation,  the  patient  is  made  to  drink  first  a  teaspoonful  of 
tartaric  acid  in  about  150  grammes  of  water,  and  afterwards  sodium  bi- 
carbonate in  the  same  quantity  of  water. 

Tf  the  patient  is  ii?ed  to  the  tube,  distension  Ity  means  of  air  is  to 
be  preferred  to  that  by  COg ;  but  in  such  cases  still  greater  caution  is  neces- 
sary than  in  those  with  CO.j  inflation.  An  ulcer  existing  for  a  brief  time, 
or  one  lately  healed,  is  a  distinct  cnntra-indication  for  the  inflation  with 
air.  It  is  of  practical  importance  not  t«  distend  the  stomach  ad  maxi- 
mum, as  it  comes  to  lie  so  close  to  the  anterior  abdominal  wall  that  the 
outlines  disappear. 

In  patients  with  thin  abdominal  walls,  palpation  by  means  of  the  tube 
through  the  ahdominal  walls  is  often  successful,  as  I  have  demonstrated.** 
A  former  assistunt  of  mine.  Dr.  Schmilinsky,*^  was  able  to  palpate  the  tube 

»  Roii!*,  rpnirHlbliitt  far  mnore  Mcdirin,  ISfHi,  No.  6. 

"Schmilinaky,  Areliiv  fiir  Verdauungakranklieiten.  1896,  Bd.  2,  Heft  2. 
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in  Binety*seven  oiU  of  one  luindrc^d  cases  of  the  most  varied  gastric  affee- 
tioDS.  It  is  true,  such  a  favouralile  result  is  obtainable  only  after  great 
practice.  Bv  this  nietliod  we  may  ascertain  the  positinn  of  the  greater 
curvature  and  tlie  Iwation  of  the  pylorus  in  a  manner  rorrespomling  physi- 
ologic conditions.     (Compare   I\irl   I,  page  *Mi.) 

If  the  patient  is  u.sed  to  the  introduction  of  the  stomach  tube,  the 
i  ran  sill  u  mi  nation  of  the  stomach  is  an  ejrpcdicnt  proceeding  for  the  df- 
lerniirifiiion  of  the  stomach  hordi'rs  |(reneral  Part,  page  115];  the  greater 
eurvatyre.  particnlarlVy  is  made  conspicuous.  By  tran^4position  of  the  gaj^ 
trodiaphanic  tube  in  the  stomach  a  very  good  survey  a?  to  the  size  of  the 
stomach  can  he  had,  and  occasiomilly  it  may  be  elucidated  whether  the 
stomach  is  enlarged  or  has  det^-'ended.  According  to  Kuttner  and  J, 
Jacobsohn,^^  a  dropped  stomach  is  differentiated  from  an  ectaetic  stomach 
through  the  fact  that  the  former  dnes  not  change  its  fiositifm  on  inspira- 
tion, while  the  latter,  conneeted  as  it  is  with  the  diaphragm,  exhibits  a  dis- 
tinct inspiratory  descending.  As,  however,  Kuttner'*  more  recently 
emphatically  states  that  a  physiob*gic  and  large  stomacli  exhibits  the  saate 
gastrodiaphanic  picture  as  a  pathologic  and  dilated  stomach,  and  as.  fur- 
thermore, respiratory  trans[)Osition  oeeiirs  in  eases  of  ga stromatosis,  and 
finally,  gastroptosis  may  he  cfmiplieated  Uy  gastric  iusufficiimey.  tmlv  a 
rwonnoitering  and  by  no  means  deiiBive  signihtanve  can  be  attributed  to 
transillumination, 

[As  mentioned  in  the  (ienerjil  Part  (pages  lt^">  and  12fl).  the  appli- 
cation of  liontgen  rays  is  not  to  be  neglected.] 

In  order  to  demonstrate  the  tiifmimic  finfrtiott  of  the  stomueh.  the 
Riegel'Leuhe's  test-meni  is  used.  The  ntirnuii  stomath  is  empty  seven 
or  eight  hours  after  the  ingestion  of  this  test-meal;  the  atonic  stomach  ex- 
hibits more  or  less  food  remnants.  Very  appropriate  is  also  the  method  of 
Mathieu  and  R^nnond  (ritie  page  151).  If  more  than  tiH)  euhie  eentimeters 
of  fluid  has  been  retained,  we  may  justly  speak  of  a  motor  insulficieney  of 
the  first  degree.  For  the  same  purpose,  Stranss^^  recommended  thr  ad- 
ministration of  a  tablespoon fnl  of  currants  in  the  evening.  The  rlemon- 
stration  of  currants  in  the  fasting  stomach  in  the  morning  points  to  motor 
iiiBufficiency.  The  method  did  not  eome  in  great  vogue  with  the  prac- 
titioner, and,  as  the  cnrrant  test  is  positive  in  many  and  vsiried  ;j;astric 
affections  (ulcer,  carcinoma,  superacidifey,  it  can  he  nlilised  diagnostically 
only  with  great  caution.  The  "oil  nicthnd."  recommended  by  Klemperer 
(page  214),  is  well-founded  seientifically.  l>nt  practically  of  little  service. 
Ewald'fi  **salol  test"   (page  '>fP2)    possesses  many  sources  of  error. 


"  Kuttnpr  .iTifl  Jnt'obftohn,  Bfrliner  kliniftchc  WodiPfi»c*lirift.  l!^03.  No.  rjft, 
'*  Lindner-Kuttner,  Dip  rhiruri^ff'  *JeH  Majarens.  lioiiin.  ISOH, 
"StrauBS.  ZeitHflinft  fiir  kiiniwhe  Medirin.  lS9fl,  Bd.  20,  P.  244. 
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Of  iniporttmcc  also  J'or  tlie  uxaiiiiiiaUon  of  motor  insvillic'iency  of  the 
tirrit  (k'trrec  is  the  cxamiuation  of  the  stoniach-contenti?  after  a  **test-8upper'' 
whifFi,  according  to  my  direction,  consisting  of  two  cups  of  tea,  two  rolb?, 
and  some  cold  meat,  is  taken  at  eight  o'eJo^k  in  ttie  evening.  If  tlie  fasting 
t^tomach  is  o-xaniined  tlie  following  morning,  nificroHi-opieally  visible  food 
remnants  are  iwwr  found  in  niya^itiieniiu 

Tlie  chemical  ej'amination  of  the  vomit  or  gastric  fontents  appear?  to 
iiio  of  little  importance  in  regard  to  tlie  diagnofiis  of  atony,  becanse  the 
cliemism  may  vary  according  to  the  stage  of  the  motor  insiit!icicncy. 
This  !8  hardly  astonishing  if  we  contemplate  that  a  inecluinical  irritation 
is  exerciKcd  upon  the  gastric  glands  tlirough  the  more  or  less  lasting 
retention  of  the  iiigesta.  Tliese  glands  react  at  first  bv  increased  secretion, 
and  then  gradually,  at  the  stage  of  fatigue,  by  diminiBhed  secretion.  In  the 
beginning  of  at<Jny  usually  an  increase  of  HC1  is  found.  In  other  cases 
the  acidity  is  noririah  and  may  remain  jio  for  years.  In  a  tiiird  class  gub- 
acidity  or  even  inacitlity  m  en  countered. 

Some  authors,  more  from  a  theoretical  standpoint  tlian  from  practical 
experience,  have  spoken  of  gastric  fermentation  even  in  this  lighter  form 
of  moti^r  4nanfficien{-y.  I  have  to  n  fiite  decidely  tliis  statement,  as  least 
as  far  as  it  pertains  to  the  known  forms  of  fermentation  (gas  fennentation.. 
lactic  and  butyric  acid  fermentation).  The  fact  that  tlie  well-known  con- 
dition of  the  three  strata  of  the  stomach-contents,  which  is  so  frequently 
found  in  stasis  insuthciency,  is  missing  in  these  cases,  corresj^rnds  to  the 
absence  of  gastric  fermentation.  The  microscopic  examination  shows  either 
no  bacilli,  or  only  a  few;  sarcin[E"  and  yeast  are  entirely  abseiit.  or  are  occa- 
*ijonally  observed,  if  perhaps  they  have  been  introduced  along  with  the  food. 

The  presence  of  ferments  is  parallel  wilh  the  prodoction  of  hydro- 
chloric acid.  In  cases  of  deficiency  of  Ht'l  the  enzymes  (pepsinogen.  lab- 
zymogen)  may  be  abundant,  or  hut  slightly  diminished;  hut  they  may  he 
absent,  too,  and  the  consequence  will  he  a  condition  clinically  congruous 
with  that  of  anadenia  of  the  gastric  mucosa  or  acliylia  gastrica,  8o  that 
recognition  of  the  primary  cause  becomes  very  dithcult. 


1 


(e)    The  Course. 

M^'asthenia,  as  a  rule^  is  h  chronic  atTcction;  this  accounts  for  the 
frequent  variations  of  the  symptom-coniplcw  nnd  that  as  a  result  of  errors 
in  diet,  weakening  influences,  intercurrent  diseases,  etc. 

Whether  myasthenia  of  many  ycaiv'  standing  and  with  unsuitable 
dietetics  can  turn  to  ectasin  is  not  yet  proven.  We  shall  revert  to  fhi? 
question  in  the  Section  on  Motor  Insufficiency  of  the  Second  Degree, 

Even  in  the  lighter  cases  of  myasthenia  the  general  health  may  be- 
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come  impairetl.  The  body  weight  nmy  occasionally  suikr  so  much  that  the 
inexperienced  may  think  of  a  grave  lonsuruptive  diBease,  Very  frequently, 
especially  in  men,  the  digestive  dis^turbances  are  accon^panied  by  nervous 
manifestations  of  various  kiuds,  such  as  headaclm  or  congestions,  deficient 
nieiHory,  heart  palpitation,  Ijjickache,  in  Ijrief,  the  well-known  picture  of 
neurasthenia.  In  regard  to  cause  and  effect,  there  is^  no  certainty;  tbere 
it?,  however,  no  doubl  that  a  diniiniitinn  of  gastric  motor  function  may 
produce  the  clinical  picture  of  neura.^thcnia*  egpecially  if  there  is  a  ner- 
vous dispositicm  present  (vide  following  strliun). 

Differential  Diagnatis* 

As  to  the  differential  diagnosL^,  we  have  \o  turn  our  attention  to 
megalogastria,  nervous  flyj*pepsia,  chronic  gastritis,  and  gastroptosis. 

1*  MegaloijaMrki  is  (liHtingiiiBlied  from  atony,  firtit,  through  the  ab- 
sence of  gat^tric  disturbanceB :  secon<l,  through  demonstrating  the  normal 
course  of  the  rlige^stive  fuuclion  (normal  expulsion  of  test-breakfast  or 
test-dinner;  empty  b«tomach  after  test-supper). 

2.  The  symptoms  of  tiervnus  dj/sprpiiia  have  m  much  in  common  with 
gastric  motor  inHutticiency — hcHide^*,  there  frLMiuently  occur  motor  dis- 
turbances of  the  Htoiiiach  in  cases  td'  pronounced  nervous  dyspepsia — that 
the  diagnosis  w*ill  he  in  doubt,  and  sometimes  the  diagnosis  cannot  be  made 
at  all  with  any  degree  of  certainty.  FoJlnwing  moments  speak  for  nervous 
dyspepsia ;  changes  in  the  symj>tonis.  alternating  good  and  bad  days,  or 
even  weeks;  indejK'ndence  of  the  complaints  from  (juality  and  quantity  of 
the  ingested  food ;  finally,  tfie  presence  of  otlier  neiirasthenie  symptoms. 
Furthermore,  of  im])oriimce  is  the  ]>resence  of  certain  algetic  points  in  the 
sphere  of  the  great  sympalhic  ahdominal  plexus,  plexus  e<eliacus  or  Solaris, 
and  the  plexus  liypogastricus ;  also  dorsal,  irregularly  disseminated  algetic 
points  are  frequent  manifestations  in  nervous  dyspepsia.  In  ctises  of  un- 
complicated atony  these  complaints  do  not  occur.  It  must,  however,  not 
be  forgotten  that,  as  mentioned  above,  otony  in  a  neurasthenic  individual 
may  produce  nervous  dyspepsia:  what  in  such  eases  is  primary  and  sec- 
ondary, can  only  be  answered  on  the  most  careful  consideration  of  the  ease 
in  question. 

3.  The  differential  detcrmintition  iifiircrn  nioHij  and  chruniv  fjastriiis 
depends,  on  the  one  side,  upon  the  physical  examination;  on  the  other 
side,  upon  the  exploration  of  the  stnTnarh-contents.  In  idiopathic  chronic 
gastritis — at  least  in  the  typical  eases — -the  stomach  is  not  enlarged,  motor 
function  is  well  preserved,  oecasionally  even  increased.  Tn  chronic  gas- 
tritis the  formation  of  mnens  is  frecpiently  the  prevailing  factor,  while 
it  is  absent  in  atony;  but  abnormal  secretion  of  mucus  mav  be  also  absent 
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in  the  former.  Moreover,  as  gastritis  may  ikvi'lop  in  lascs  of  atony  of  long 
stamlmg  iind  of  mi  wdvaiiced  ile^ee,  and  vice  vtTj^a,  the  ditfereutiation  of 
either  alfection  iiiaj  nieet  with  great  ditliculties. 

4,  The  diifercnttal  diagnosis  butween  aiony  and  gasiroptosis  or  fn- 
ieroptmis  depends,  on  the  one  i^ide,  upon  the  examination  of  the  motor 
function;  on  the  otiier  side,  upon  the  determination  of  the  borders  and 
loi-ation  of  the  i^toumcli;  it  may  he  mentioned  that  gastroptosis  and  gastric 
atony  often  occur  in  combination  with  one  another. 


Trctttmenl  of  Motor  Insufficiency  of  the   First  Degree, 

Prophtflaxis.^'Vhe  weak  condition  of  the  nnisculariB  of  tlie  digestive 
organs  may  be  congenital.  Certain  constitutional  diseases  (chhirosi:^, 
aniFmia,  pulmonary  tuhertulotiis,  clioleHthiasis,  diabetes,  etc.)  may  be  con- 
tributory to  a  development  of  myastlienia ;  furthermore,  atony  may  be 
the  result  of  exhaustiug  lia^norrha^es  and  infectious  dif^eases,  partieularly 
lyplioid  fever,  malaria,  diphthi^ria,  Jnflurnza;  and  frequent  and  rapidly 
eonfiecutive  chihlbirtlis  may,  by  causing  increase  of  space  in  the  abdominal 
cavity,  foccaBionally]  lead  up  not  only  to  a  general  enternpto^is — this  siub- 
jfi't  will  be  discussed  circnmstantialiy  later^ — ^but  also  to  relaxation  of  tlif 
muscles.  Tlie  cause  is  fre([uently  dependent  upon  incorrcet  method  of 
life,  defective  teeth,  insufficient  nmstieation.  hasty  deglutition,  abnormal 
burdening  of  the  stomach  with  f<x>d  and  particularly  beverages,  koprotasis, 
and  the  consecutive  abuse  of  purgatives.  According  to  the  type  of  the 
case,  we  may  he  able  to  inhibit  the  progress  of  tlie  at  first  latent,  or  at 
least  not  pronounced  alTection,  and  before  more  serious  functional  disturb- 
ances have  made  their  appearance,  by  carefully  cnnsideriug  the  letiology. 
or  if  this  is  unknown  and  inconceivable,  by  a  suitable  regulation  of  diet  and 
strengthening  of  the  abdominal  walls  by  tonic  measures.  The  details  of 
this  principle  coincide  with  the  dietetic  and  other  therapeutic  measures,  to 
be  described  immediately. 

llie  proper  treatment  of  a  pronounced  atouy  has  to  consider  or  to 
ascertain,  above  all,  the  [etiological  factor,  and  whether  the  atony  in  qnes* 
tion  is  a  partial  symptom  of  another  disease,  or  whether  it  is  idiopathic. 
The  anamnesis,  according  to  the  paradigma  given  by  me  in  Cliapter  TIL 
page  o3  ei  seq,^  will  give  information  in  many  cases. 

To  mention  a  few  instances,  in  anaemia  the  suitable  treatment  of  the 
same,  aceording  to  tlie  well-know^n  principles,  is  a  most  important  precon- 
dition for  the  removal  of  the  atony.  In  women  with  gastroptosis,  the  ex- 
citing cause  must  be  counteracted  by  strengthening  the  abdominal  walls 
by  proper  bandages,  by  baths,  etc. 

When  a  definitive  aetiological  moment  is  missing,  tlie  digestive  organs 
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will  usually,  tlioygh  not  always  t-urretlly.  form  the  point  of  start,  as 
well  as  of  attack  for  the  treatment.  The  treatment  proper  includes  diet, 
hydropathic  and  electric  measures,  massage,  and  medicines. 

FttiienU  tritk  niotuj  must  eat  frequently,  but  very  lit  lie  at  a  time. 
[Rest  after  each  meal  is  often  of  great  service.]  It  is  expedient  to  recom- 
mend compat-t  food,  poor  in  water,  and  to  restrict  the  quantity  of  fluids, 
whenever  pussibie,  to  1  or  lV-2  litres  in  twenty-four  hourt^,  including  tea  or 
coffee,  soups,  alcoholics,  etc.;  decrease  or  increase  of  the  amount  may  be 
regulated  according  to  the  condition  in  the  individual  case.  As  in  atony, 
if  not  progressed  to  the  highest  degree,  tliirst  is  not  essentially  increasefl. 
the  majority  of  the  patients  team  to  get  along  with  the  mentioned  amount 
of  fluid.  But  when  in  the  individual  case  a  greater  desire  for  fluid  nourish- 
ment exists  and  its  refusal  produces  dryness  in  the  mouth,  an  enema  of 
water  or  nutrient  encmata  may  be  a  suitable  adjuvant.  Rectal  feeding 
of  several  days  for  the  sake  of  disencumbering  the  stomach  has  been  recom- 
mended by  various  writers   (Scldesinger,"*  EwahP^). 

Special  consideration  must  l>e  given  to  milk,  which  has  been  highh' 
recom mended  by  pome  for  gat^tric  atony,  as  it  was  for  the  majority  of 
gastro-entcric  diseases.  In  general,  milk  as  a  "cure"  is  contra*! ndicated 
in  cases  of  atony  on  account  of  the  weakened  motor  apparatus.  In  ana?- 
mia,  post-typhoid  atony  of  the  stomach,  in  tuberculosis,  a  milk  cure,  if  large 
quantities  of  milk  are  well  l>omc=-a gainst  all  theories — ^ma}''  be  indicated, 
especially  as  in  such  cases  exceedingly  favourable  conditions  are  created  for 
the  increase  of  organic  albumen  in  general  and  strengt!iening  of  the  mus- 
cles in  special.  As  a  matter  of  coui-se,  cases  of  atony  with  fermentative 
processes  in  the  alimentary  canal,  slight  though  they  may  be,  must  be 
excepted. 

The  selection  of  the  special  diet  is  dependent  on  the  state  of  the  gastro- 
enteric apparatus.  The  chemical  report,  if  strengthened  hy  repeated 
examinations  of  the  gastric  contents,  may  give  valuable  points  for  the  diet. 
Special  rules,  however,  cannot  be  deducted  from  them.  It  will  be  ad- 
vantageous to  progress  experimentally,  to  give  at  first  very  smaH  qunn- 
tlties,  and  to  increase  tliem  as  the  complaints  improve;  likewise,  the  food 
must  be  prepared  according  to  well-known  principles  (purte  of  vegetables, 
minced  meat),  and  the  normal  food  must  gradually  be  approached.  I  al- 
low fats  (only  butter,  cocoanut  oil,  or  palmin)  in  normal  quantities,  as  there 
is  absolutely  no  reason  for  their  prohibition. 

Likewise,  I  do  not  fnrbid  alcohol  on  principle.  T  agree  with  Klemp- 
erer,'**  whose  experiments  have  been  supported  by  exact  clinical  observa- 


>*  8ehlesiiig*»r,  Wiener  klinische  Wochcnsehrift,  185*5,  Xa.  75. 

"  EwHld,  Riikn burg's  RealpTicyklopildi**.  3  Aiilifi^.  Bd.  14. 

>*  Ktemperer*  Zeit8chrift  fiir  klinische  Medicin^  1K90,  Bd.  17,  Supplemeiitheft. 
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tions,  that  small  quantities  of  good  alcohol  ( brandy,  claret,  beer)  rather 
stimulate  than  inliibit  the  gastric  motor  function.  Of  course,  1  am  jipcak- 
ing  only  of  small  doses  (brandy,  15  to  "^0  cubic  centimetres,  of  wiue  or 
beer,  200  to  300  cubic  centimetres  pro  die). 

The  treatment  of  ehronic  (habitual)  constipation,  a  very  frequent 
eymptom  accompanying  gastric  atony,  retjuireg  special  attention  when  it  is 
very  obstinate  and  leads  to  disturbances  (tiatuleucy,  colics,  headache,  dizzi- 
neaa,  etc.).  Aothituj  itt  more  wrong  in  mtvk  cases  ihiin  the  use  of  purga- 
iives,  which,  uti  fort  una  f  riff,  is  still  so  common.  Indeed,  in  almost  all 
cases  of  habitual  constipation  caut^ed  by  intestinal  atony,  dietetic  measures 
will  be  quite  sufficient/^  [1  have  often  found  small  salt-water  enemata 
rather  valuable.] 

For  the  rare  cases  in  which  1  do  prescribe  purgatives,  the  following 
seem  to  me  most  suitable:  first  of  all  the  well-tried  rheum  (rhubarb), 
best  as  extractum  rhei  conipositnm;  tamarind  preserve,  or  essentia  tiira- 
mindinata  (one  whisky-glass  3  times  a  day) ;  frangula  preparation,  €§• 
pecially  cascara  sagrada. 

H   Fluid  extnict  eaHCurip  AtigradfE!, 

8ynipi  ctjrtkis  aiirniitii na     30.0 

Sig, :     One  tcHsiKwnful  to  one  dessertspoonful  three  timca  a  day. 

or  sagrada  wine  (1  tablespoonful  :i  times  a  day)  ;  or,  finally,  podophyllin 
in  pill  form : — 

B  Podophyllini. 

Kxtracti    l>pltndoiiniie      » , . , tui     (1.3 

Surci  et  pulveris  Hquiriti*  ....,...........*, q.  a. 

II.  1.  pilulip  No.  wx. 

Sig.:     One  to  three  pill»  tlin^e  tiiiu's  a  diiy,  or  hi  graniilra  of  0.01. 

Aloe,  colocynth,  jalap,  t^cammonium,  *(and)oge,  lutter  waters  and  other 
drastics  are  absolutely  to  be  avoided  in  intestinal  disturliances  caused  by 
atony.     [Exodin  has  been  of  service  to  me,  and  deserves  recommendation,  ] 

An  imp(>rtant  part  of  our  therapeutic  endeavour  consists  of  the 
strengthening  and  stimulation  of  the  insufficiency  of  the  gastro-iiitestinal 
muscnlaris.     How  far  are  we  able  to  influence  the  same? 

Contrary  to  many  authors,  I  regard  lavage  of  the  stomach  for  this 
purpose  not  only  superfliifutji.  hut  injurious.  As  there  is  no  stagnation, 
but  the  etomach  empties  itself  completely,  though  after  delay,  I  cannot 
conceive  any  reason  for  the  need  of  lavage  in  such  cases.  Whether  we  can 
influence  the  ga,sfrie  mnscnfaris  as  to  a  fasting  and  strrngtheniug  effect 
by  other  procedures,  such  as  intragastTic  douche  (highly  recommended  by 


"Boas,   Diaffnostik   und   Thernpif*  der    Daririkranklieitpn.   T^eipzig.    lH9n.    P.   249 
et  aeq.;  compare  also  Enplisli  translntion  (Baf^oh),  New  York,  IHOl,  251  et  «eq. 
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JJu^enheim),  is  still  uncertain;  ilie  fact  that  it  may  act  favourably,  perhaps 
liy  ijUggfStioB,  will  not  bt'  ilitipoU'd. 

The  hydmpatliic  prouoduros  ironsiist,  iu  their  aimplest  form,  of  tin* 
well-known  Prief^snitz  I.'nischliige,  then  of  t-old  water  frictions,  of  douche- 
to  the  epigfliitriuni,  t'specially  the  ''Scotuii  doui-he."'  |slappin<T  witli  the  wet 
towel],  as  well  as  of  various  foniis  of  w(^t  packs,  as  they  are  applied  sue- 
cessfully  in  well-managed  institutions.  It  would  lead  us  too  far  to  discuss 
the  theory  of  the  effeet  of  cold  water  oure.<  in  intestinal  affections;  it  may 
i>uftice  to  say  that  the  same,  applied  correctly  and  methodically,  fonii  one  of 
the  most  excellent  nieasures  lor  atony  of  the  stomae!i.  not  only  that  asso- 
ciated with  general  ncuriistlienia,  hut  a!i*o  for  the  idiopathic  one. 

The  ekriric  irmlmeni  of  tlie  alimentary  canal  may  he  applied  as  extras 
ventricular  or  intraventricular,  and  in  cases  of  atony  the  faradic  current  may 
probably  he  preferred  to  the  galvanic  current.  It  is  difficult  to  s^iy 
whether  the  endoj^astric  trcatroent.  in  favour  of  which  Einhom^**  recently 
spoke  anew»  deserves  to  he  preferred  to  the  simple  faradization  of  the  ab- 
dominal walls.  It  is  a  fact  that  we  viu\  obtain  favourable  res^ilts  by  meaui* 
of  extranwus  faradisation  of  the  abdominal  walls  which  may  best  he  com- 
bined witli  massa<2:e  (see  lielow).  The  main  elTctt  of  faradisation  seems 
to  rae  to  he  the  influence  upon  the  intestinal  peristalsis,  which  indirectly 
improves  also  the  pistric  peristalsis. 

The  purpose  of  mmsatje  of  the  alimentary  eanal  is  the  better  nourish- 
ment and  strengthening  nt  the  muscles  by  an  increase  of  the  blood  circu- 
lation, and  to  stimulate  the  peristalsis  of  the  various  sections.  The  in- 
fluence upi>n  the  intestinal  peristalsis,  which  iinprovt^s  occasionally  in 
not  too  advanceil  cases  ( unfortvmately,  not  lasting),  by  skilfully  and  cor- 
rectly applied  massage,  is  most  evident. 

In  many  cases — especially  in  atony  associated  with  nutritive  dis- 
turbances and  nervous  symptoms^the  treatment  in  well-managed  sana- 
toria has  the  quickest  effect,  because  the  patient,  being  taught  to  eat,  gains 
rapidly  in  strength. 

By  medicinal  treatment,  we  chiefly  aim  through  the  promotion  of 
the  gastro-enterie  peristaltic  function,  to  decrease  the  disturbances.  Sec- 
ond, the  purpose  of  tlie  medicinal  treatment  is  to  consider  the  particularly 
pronounced  s}Tnptoms.  As  to  the  former  respect,  the  strv'chnine  prepar- 
ations have  obtained  a  certain  reputation.  The  best  preparation  is  ex* 
tractum  stryehni  in  doses  of  0.01  to  0.03,  either  in  pills  or  powders: — 


"Einhorn,  Berliner  klinische  WcM-henwchrift.  18f»I,  No.  2:*^  DcittfM'he  medJdnisclift 
Wochenaclirift,  ISftH,  No.  :»3'35 ;  Zeitst-hrift  fUr  klinisebe  Mfdicin,  1S93,  Bd.  2.^, 
Heft  3  u.  4. 
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Q  Extmeti  «tr>ciiiii ,         nj 

Extrarti  geiituiuti'     

Pylveris  radicis  althafie, .  ,  .    q.  h. 

\i,  f.  pilulic  Ko.  XXX. 
8ig. :     One  or  Iwo  ptlln  uUer  titmlis  thife  times  h  day. 

or: — 
±_ 

Q    Kxlnicti  >^tr.vchiii ikm   to  0.tir> 

Bisniullii  Lurbouiti  ........         U.j 

M.  f.  pulv. 

Sig. :     One  |H>wdnr  tliior  uinu^  a  dity. 

Wlien  giUR'racidity  is  present,  the  extract  of  nux  vomica  may  be  coni- 
Itiued  BuitrtUly  vvitir  jiritacitl  reaiedies,  siieli  as  luagni'sia  usta,  s^xliuin 
t'urboiiate,  or,  better,  s^odiiiiu  eitrate.     1  like  to  prescribe: — 

3  Magiie^iu  UBtiT, 

Natrii  titiii-i    ..,.,. tui     HKO 

Extrrtfti    niu'is   voniiiw  ,       0. 1  to  0.3 

M.  f.  pnlvis. 

Sig.:     One  tt^uspjunfti)  liulf  an  hour  uI'Ut  jiu'«1s  three  timivH  a  day. 

WlieiJ  severe  paius  after  meals,  biiniing  or  pressure  are  present,  we 
may  adt]  to  the  said  powder  0.3  to  0,5  of  c<*dejne  hydroeldorate  or  phoe- 
[iliate;  if  feniientiilion  sIkjws  itself  to  a  lar^^e  extent,  Ijianiiith  salicylate 
(0.5  three  times  n  day)  or  fjalieylic  aeid  (1.0  to  2.0  pro  die),  or  resorcin 
(0.5  three  times  a  day)  mny  be  recommen<Ied. 

Besides  strytlmine,  orexinum  tannicum  (O.t')  has  been  reeommended 
hy  l'en^uJllt  au  stimulating  the  gastric  motor  function  and  as  inciting  the 
apf)etite;  but  not  all  writers  agree  as  to  the  efficacy  of  orexin. 

Another  medicine,  which  is  claimed  by  Klemperer-*  to  be  a  motor 
ytinrulant  and  sinudtaneously  an  antizymotic,  is  erea.sate.  Pick*'-  has  suc- 
ee8«fully  used  lavage  and  ereasote  in  powder  form  (0,05  pro  dosi)  in  naany 
cas<^  of  gastric  (li,*turbanees  connected  with   thlorosis. 

Likewij^c  Pick  saw  favourable  results  from  ichthyol  in  gastric  atony 
willi  concomitant  fermentative  processes  in  the  alimentary  canal.  He 
preseribeB 

B   Amriionii  sulplio-ieldhyolii'i 

ad  nipwiilim  gflutiiiosas. 
Sip.:     ( hu'  nr  two  t-rtpHiilrH  thri-f  limf**  ilaily. 


'•  KIprripcTcr.  Lr. 

5^  Pick,  Wiener  klinischc  Wochensdirift,  188L  No.  50. 
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Motor  JnftufHcJency  of  the  Second  Degree. 

(Stttsia  IiiHUfRciencv;  Inmifficienoy  from  DbstruetJOE.) 

We  mean  by  motor  iDsufficifnt'y  of  the  second  degree,  or  stasis  insuffi- 
ciency,  as  already  i^^tuted.  a  coiulition  in  which  the  stoiiMoh  h  not  capable 
any  toDger  of  e.xpeJIing  it>;  entire  eontentJi;  food  material  lias  bc€n  reliiiiied 
in  the  stoinach,  which  is  8ui>jected  to  abnormal  decomposition.  This  ab- 
normal retention,  in  tonneetton  with  the  patliologic  deeonipoaition  of  the 
iugei?ta,  produces  that  syniplom-com])lex  which  wus  formerly  known  as 
dilatation  of  the  stomach-  The  cause  for  the  pathologic  insufficiency  may 
be  threefold:  either  the  muscidaris  is  impiiirctU  or  t!ie  pylorus  is  sten- 
otic, or,  finally,  the  stomach  is  jmralysed  throu^ii  central  innuences.  The 
latter  cause  is  rather  rare,  and  further  on  we  will  have  to  discuss  the  more 
severe  fi»rms  of  ;^rastrit  paresis*,  wliich  ur^ually  develops  acutely.  Of  more 
practical  imixirtanee  are  the  two  first-named  forms.  The  rnnscularis  may 
he  impaired  through  atrophy,  or  fatty  or  collnid  degeneration;  further- 
more, by  p«^netration  of  carcinoniatous  nia:sses.  caustic  effect  of  poisons  in- 
troduced from  without,  etc.  The  question  whether  a  simple  atony  through 
overburdening  of  the  organ  may  turn  into  a  real  paralysis,  an  insufficiency 
of  tiie  soi'ond  deirrir,  is  answered  diversely.  Consifhrred  purely  from  the 
theoretic  stand[ioint.  such  a  thing  might  be  possihle.  and  this  development 
is  accepted  in  facto  by  numerous  eminent  authors,  among  others  Ewald, 
I^iegel.  "Rosenheim.  Wegele.  Others,  however.  (Schreiber."  Stiller,^^ 
T'llmann,*"'  P.  Cohnheim,-^)  dispute  this  transition,  Ag  on  account  of 
evident  reas^ons  the  pathologic-anatomic  expcTience  can  not  give  any  aid, 
the  chief  point  will  he  in  the  clinical  observation,  which  teaches  t!uit 
simple  atonies  very  sehloni  reach  a  degree  corresponding  to  the  clinical 
picture  of  stasis  insufficiency. 

The  pylorus  may  he  constricted  from  Mitliin  or  without;  from  w^ithin 
most  frequently  by  ulcers,  which,  by  retraction,  leave  a  sear;  by  spasms, 
which  develop  in  connection  with  ulcers  or  erosions,  or  in  hypercldorhvdria 
or  hysterics  (Schnitzler)  ;  by  caustic  actions  through  poisons;  by  thickening 
of  the  gastric  walls,  especially  of  the  pyloric  section  (Linitis  plastica, 
Brinton)  ;  furtliermore,  by  tumours  (carcinoma,  polypus,  myorna^  etc.); 
finally,  by  foreign  bodies  (gall-stones,  hair-tumours).  From  witliout  the 
pylorus  may  he  compressed  or  deviated  liy  adhesive  processes  which  start 
partly    from    the    stomach    and    partly    from    neighlKiuring    <jrgans,    by 


"  Sclirpibr^r.  iKMitHchcH  Arehiv  fiir  kliiu^ietn'  McHlU'in.  1S77.  PSiL  7!1- 

"  StilltT,  Die  m^rvrincri  Ma-rmkranklir^itcTi.  StuUpirt.  I«S4. 

**  riliiuinn.  Miliiclienor  juedirinist'lie  Woeliotisuhrift.  ISftn.  No.   !5. 

"P.  (Vihnh*Miii.  Aichiv  fdr  WrthuungskraidvliciU'ii.  ISOD.  Bd.  ,5.  Heft  4. 
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tumours  originating  in  the  paMcreas,  the  livrr>  the  gull-hl adder,  the  inti^- 
tines,  the  lyiriph-t(landt?,  tlio  mefienterv,  eti-. 

We'  may,  according  to  the  duration,  diplingui^i  two  Airrns  of  t^tasis 
iDsuificieiicy :     an  actite  and  a  vhronic  form. 


(A)   Antte  (iitsi  tic  I  us  uffide  n  cff, 
(Acute  Gtt«tric  I'lirenis;  Ac-ute  Diiatation  of  the  Stomach.) 

While  up  to  ti  iihnrt  time  ago,  the  oeturrence  of  acute  gasitric  paresis 
was  doubted,  recently  s^  many  eases  of  tiiis  airection,  establislied  on  post- 
mortem examinations,  have  been  reported,  that  at  the  pnisent  time  the 
elinicul  picture  must  \k*  considered  as  certain.  It  is  true,  the  opinions 
as  to  the  causes  of  acute  gastric  paresis  differ  very  much,  and  at  the  pres- 
ent time  no  dwisive-  view  on  the  a-tiology  of  the  cases  in  question  can  Im? 
decided  npon,  the  less  i^o  as  even  the  post-mortem  findings  show  a  Taried 
picture.  In  former  |>og;t-mortem  examinations  not  enough  attention  has^ 
tjeen  paid  to  the  niechanieal  deflection  of  the  duodenal  section,  which  re- 
cently has  been  emphasised  liy  Kimdrat,-*^  Sehnitzler,^^  Albreeht." 
Miillcr.^*' 

From  tlie  recorded  material,  we  may  a^tiohigically  differentiate  seven 
kinds  of  acute  gastric  paresi?:'^ 

1.  Gastric  paresis  after  errors  in  diet  (paresis  ab  inge^tis,  acute  over- 
exertion of  t!ie  stomach).  To  this  group  belong  the  observations  of  Hilton 
Fagge/"'*  A.  Fraenkel'^==  Kirch,^='  Kuttner,-^*  A.  Heine,*''*  and  the  au- 
thor*^" The  cases  of  Fagge  and  Kirch  terminated  fatally;  but  it  must  not 
be  exchuled  that  in  either  case  the  acute  gastric  diktition  was  caused  by 
a  mechanical  deflection  in  the  previously  mentioned  sense.  The  grave  clin- 
ical picture  described  Ijy  Kirch  points  at  least  with  great  probability  to  such 
a  cause. 

2.  Gastric  paresis  after  severe  infectious  diseases,  pueh  as  the  cases 


"  Kuiulrtit.  rpv  iinvt^l  in  tl»f?  Wiener  medieinischp  Wocbenschrift,  1891^  No.  8. 

""SohnitJiler.  Wientr  klini»c'he  RumlH<'hau,  IHfto,  No.  37-3S. 

»AIbrwlit,  huHiK-ilist^ert,,  rsOfi;  VirchowV  Art'liiv.  Ig09,  B<1-  15iS.  S.  285. 

»  l\  MilllfT,  l>iitf*cht'  Zeitschrift  ffir  (liirnrpii\  inoo,  Rd.  50,  S.  48«. 

"Hilton    Vi\i::iie,   Quy'a   Hospital    Reports,    1873,    Bih    18;    reviewed   in    Virehow- 

llirM'h's  JahreMWrieht,  1S7;!,  BJ.  2.  S,  83, 
**  A,  Frnenkel,  Dpiitsrhe  mpfliotnisclip  Woclienschrift.  If^^i,  Xo,  7. 
*■  Kin-Ju  DeiitHehu  nH^dicinisclie  Wochens»fhrift,  lHf>ft.  Nr>.  'M. 
'*  Kiittner.  hel  Lindner-Kuttner,  Lr.,  S,  70. 
»»A.  Heine,  nospitiilstidende,  1899.     Qnrjte.l  from  Arehiv  ftlr  Verdauungskrank- 

heiten,  M.  0.  Hefi  1,  S.  Rfi, 
"Boas,  Deiit^he  Tnedlcinische  W'oilieiiaclirift,  1894,  No.  8. 
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reported  by  Albu-^^   (developiiient  after  scarlatina)   and  by  Hood^"   (after 
pneumonia  complicated  with  siippurative  perieurditis). 

3.  Gastric  paresis  after  exhausting  chroDic  diseases.  Cases  reported 
by  Schultz,''"  A.  Fraenkel,***  Brown/*  Kelyuaek,*^  Riedel.**  A  ease  re- 
cently reported  t)j  Browti***  developed  in  a  patient  with  chronic  nephritis. 

4.  Gastric  paresis  after  traumatisru.  Observation}*  by  Erdmann," 
Appel/*  Box  and  Wallace/'  and  Kosenheini /*  the  lattery  ease  is  very 
characteristic. 

5.  Gastric  paresis  after  iaparotoniies  (Ktiberle,**  M.  (iross,"***  Hunter.^* 
(Irundzach/-  lioheon/"^  Fenger/*  Kehr,"  Htieda/*  Thetse  eases  show  a 
partially  analogous  similarity  to  the  numerous  ohservations  of  grave,  post- 
operative intestinal  paralysis,  the  iKtiology  of  which  is  still  entirely  unex- 
plained, the  same  as  the  iijastric  paresis  in  question, 

G.  Chloroform  narcosis  alone,  as  ohservations  of  Morris^  Riedel,  and 
others  indicate,  may  lead  to  development  of  an  acute  gastroparesis,  probably 
by  way  of  central  paralysis. 

7.  Far  more  charaeteristic  are  the  cases  of  acute  gastroparesis  which 
are  caused  by  mechanical  kinking  of  the  pylorus  or  the  jejunum  or  through 
acute  obstruction  of  the  pylonis  (gall-stones  perforated  into  the  pylorus). 
Ftrticularly  the  recent  observations  of  Kiindrat,  Schnitzler,  Albrecht,  P. 
Miiller  have  exhibiteii  partly  torsions  of  the  mcsenterium,  j>artly  c<impi'es- 
sions  of  the  duotleno-jejunal  section  by  the  arteria  mesaraiea  superior  as 
oaufies  of  such  kinking. 


AlbUf  Dpiitaeli«»  medieinisfhe  WcK'henst'lirift,  1890,  No.  7. 

Hootl»  The  Laiieet,  DetH-niber  I!),  1891,  P.  138f». 

Schiiltz,  Jahrbiich  tier  Ilambiirj^r  Krankenanrttalten,  1890,  Leipzig,  IH93,  S.  Ii5. 

A,  Fraenkp].  i.e. 

Brown.  ref**rt»nee  in  Deutadie  m&diciniache  Wochensclirift,  1893,  S.  1344. 

KfljTiack,  Meilioal  Clirnnir|*>.  May,  lHf)2. 

RiHiel,    PenaoldlStiiil/ing's   Uandbuch   der  speziellen  Therapie,    1H06,   Bd.   4j 

AbtJu'iluTig  «  B.,  S,  133. 
BrfmTi.  Tlie  Lnnwt,  14  October,  1899. 
Erdmanti,  Vinjmw'rt  Art'bh\  1868   Bd.  43, 
Appel,  Philndi'lphia  MfHlical  Joumfll,  AagiiHt  12,  1899.     (Refer  aUo  to  Stieda, 

20}. 
Box  and  V^allaw,  The  I^in-et,  June  4,  1S98,  P.  1538. 
Rosen  he  in*,  Bf*rlim*r  klinische  Wofbenaohnft,  1897. 

Kidx^rle,  Scxir'tr'  mrHlieiilR  d«?  StraHKfjtmrif,  1873.     Qiiolpd  from  Bouveret. 
M,  (irrwrt,  l>»(;onH  de  rlinjijuc  r-hjriirgia,  Naney,  1873.     Qnoted  from  Bouveret. 
Huntor,  New  York  IVfpdica!  Rword,  1889. 
Grundzach,  Wiener  mfdicinisehe  PrcHse,  1879,  No.  43-44. 
Robson,  Tlip  Lanct^t,  1»00,  Vol.  I,  page  832. 
Fencer,  Diniral  Rpviie,  1890.     Quoted  from  Robson. 
Kebr,  Lanjjenbeck's  Aretiiv.  1890,  Bd,  58. 
Stieda,  Zeitaehrift  flir  Chirurgie,  1900,  Bd.  56,  S.  201. 
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As  the  acute  gastroparesis  deviates  in  many  parts  of  the  symptomatolt 
from  the  chronic  form,  wo  consider  it  expedient  to  give  a  brief  collation  ol 
tlie  diagnostically  important  points^  according  to  ttie  observations  reported. 

The  clinical  picture  varies  according  to  the  cause  jukI  extent  of  the 
process :  milder  where  acute  paresis  develops  in  connection  with  a  previ- 
ously existing  atony  through  overloading  of  llic  stomach;  graver,  even  life- 
threatening,  where  real  and  complete  mechanic  deflections  are  present,  as  is 
the  case  in  at  least  a  number  of  so-called  post-operative  gastric  dilatations. 
In  milder  cases,  manifestations  of  acute  dyi^pepsia  are  associated  by  a  single 
or  repeated  vomiting,  after  which  either  at  once  recovery  ensues,  as  in  the 
case  of  A.  FraenkeU  or  the  symptoms  of  a  subacute  stjisis  insufficiency  may 
last  for  a  few  weeks*  as  I  oliserved.  In  grave  cases  the  prevfiHing  syntjt^ 
torn  is  tha  exceedingly  violent  and  partly  biliotm,  partly  brownish  or  black- 
ish (blood)  vomiiinfj.  The  vomit  is  by  no  meaiifi  fwcuh'nt.  The  abdomen 
is,  in  the  majority  of  eases,  not  very  much  distended;  iiJ*ually  a  high  degree 
of  tympany  is  not  present.  Pain  was  observed  in  several  eases,  but  is  not 
a  constant  symptom,  or  i?  at  least  less  conspicuous  than  t!ic  other  symptoms. 

The  patient  alway  sutfers  front  thirt^t.  Temperature,  as  a  rule,  is  not 
increased,  occasionally  even  subnormal;  pulse,  rapid  and  small,  respiration 
fre(]uent  (agitated)  and  supcrficiaL  As  a  rule,  flatus  and  evacuation  of 
faeces  are  entirely  Buspended  until  a  turn  for  the  better  takes  place. 


Diagnosis. 

The  diagnosis  of  the  acute  gastric  insufficiency  is  easy  in  the  milder 
/^ses,  especially  if  an  a^tiologic  factor  is  evident,  but  more  difficult  in  the 
peracute  cases,  post-operative  cases,  especially  after  laparotomies.  In  such 
€a8es,  the  diagnosis  is  not  often  recognised.  T!ie  diiTerentiation  from  acute 
peritonitis  may  be  very  difficult.  It  is  true,  the  vomiting  in  the  latter  is  | 
never  very  extensive,  blood  vomiting  dcK's  not  occur,  symptoms  of  real  ol>-  ' 
struction  are  not  present,  while,  on  the  other  hand,  fever,  tliough  moderate, 
points  to  an  inflammatory  process.  Thc^e,  however,  are  only  comparatively  i 
decisive  diagnostic  signs.  Only  the  direct  proof  of  an  acutely  developed  di- 
latation of  the  stomach  by  physical  examination  will  be  the  deciding  factor. 
If  bilious  vomiting  continues,  an  occlusion  beyond  the  pars  descendene  duo- 
deni  may  be  assumed  with  a  certain  probability,  and.  base<l  u[»on  the  recent 
pathologic-anatomical  findings,  an  arterio-mesenteric  obstruction  of  the 
jejunum  will  be  probable.  The  diagnosis  is  much  more  simple  after  oper- 
ations which  did  not  touch  the  peritoneum.  In  such  cases,  in  consideration 
of  the  fact  that  post-operative  dilatations  are  not  a  rare  occurrence,  the 
diagnosis  cannot  be  easily  mistaken. 
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Treat  menL 

As  to  prophylaxis,  first  of  all  tlie  principle  must  be  established  that  in 
all  laparotomies  as  well  as  in  otlier  operations  more  attention  must  be  given 
to  the  condition  of  the  stoniaeh  than  had  been  done  to  the  present  time.  If 
an  atony  is  existing,  the  administration  of  food  after  an  operation  must  be 
very  cautious.  Kiedel'"''  applies  even  lavage  and  hypodermic  injection  of 
morphine  in  all  cases  i»f  {Kist-operative  vomiting  which  continnes  for  more 
than  twenty-four  hours,  and  claims  to  have  saved  at  least  six  patients  who 
were  threatened  with  gastric  dilatation. 

In  cases  oi  imminent  or  existing  gastric  paresis,  all  feeding  by  the 
mouth  must  be  stopped  and  food  may  he  given  only  by  the  rectum.  8ub- 
rutaneous  salt  infusion  may  be  indicateth  Lavage  of  the  stomach  is 
urgently  to  be  recommmended  for  the  relief  of  the  vomiting  as  well  aa  for 
the  loosening  of  any  luechanical  obstacles.  Simultaneously  treatment  with 
opium  and.  on  account  of  the  latest  experiences  in  cases  of  ileus,  with 
iitropine  (doses  of  O.UOl  to  U.0U5)  should  be  instituted   (Batsch'^'*). 

If  mesenteric  occlusion  of  the  intestines  is  suspected,  systematic 
abdominal  position  should  he  taken,  according  to  Schnitzler's  and  Miillcr's 
fa ynu  rable  ex [leri en ces. 

In  extreme  cases,  gastro-enterostomy  (a  case  cured  by  Kehr)  should 
be  tried,  though  the  prospects  for  a  cure  are  exceedingly  doubtful,  the 
condition  of  the  patient  being  usually  hopelesa. 

(B)  Chronic  Qastric  Insnfficienctf. 

Most  frequently  we  have  to  deal  with  the  second  chronic  form  of 
gajstrie  insufficiency,  to  which  we  now  turn  in  the  following:— 

Diagnosis, 

The  diagnosis  may  he  divided  into  two  parts:  first,  the  characteristics 
of  the  mechanic  obstacle  must  be  stated ;  second,  the  causes  must  be 
elucidated. 

For  the  ascertainment  of  the  mechanic  obstacle  there  may  serve  (a) 
the  peculiar  subjective  symptom-complex,  (h)  the  demonstration  of  the 
kind  and  degrer-  of  the  functional  diunnution,  whereby  the  establishment  of 
the  gastric  borders  and  capacity  h  of  great  importance. 

The  following  symptoms  have  to  h^  considered  for  the  diagnosis  of  a 
motor  insufficiency  of  the  second  degree:— 


"  Riedel,  quoted  by  P.  Milller,  Dcvitache  Zeitachrift  fttr  Chimrgie,  1900,  Bd.  56, 

P.  200. 
^  Batsch,  MHm-hLmcr  tupdifinische  Wochonschrift,  1900,  No.  15  and  27. 
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(a)  Suhjeciive  iSigns.  I 

Thej  include,  first,  aO  manifestations  on  the  side  of  tlie  afflicted  organ 
itself;  second,  the  general  effects*  of  the  affection.  The  lot*al  c^nnplaints  are 
connected  with  the  act  of  digestion,  and  coueist  of  pressure  and  fulne^^s  after 
meals,  distension  of  the  stomach  and  intet^tine.  p\Tn8is  or  cramp-like  pains, 
radiating  towards  the  chest  or  the  back.  Ilioge  sytiiptoms  are  tlu:f  expression 
of  an  attempt  to  propel  the  contents,  which  are  trjo  large  in  twuparison  to 
the  existing  strength,  through  the  pylorus.  If  this  succeeds  to  a  certain 
degree,  rest  takes  place  after  the  passage;  but  gradually  it  sutx'eeds  less 
frequently  and  less  completely,  the  contents  stagnate,  the  power  of  ab* 
sorption  sinks,  the  stomach  works  more  spasmodically  and  evacuates  the 
stagnant  masses  towards  the  locus  minoris  resistcntiffi,  i.e.,  upward — in 
short,  vomiting  takes  place.  If  tlie  patients  have  recognised  the  beneficial 
influence  of  vomiting,  they  try  to  bring  it  about  by  manipulatiims  of  every 
kind.  As  the  vomiting  represents,  so  to  any,  the  last  desperate  attempt 
of  the  overexerted  organ,  it  occurs  only  some  hours  after  the  main  meal* 
either  during  the  night  or  early  in  the  morning.  The  vomit  consists  of 
large  masses  of  very  sour  or  bittcr-tasling  fluirls,  mixed  with  comparatively 
small  quantities  of  solid  food-Bubstanccs.  It  contains  not  only  remnants 
of  the  last  meale,  but.  according  to  the  degree  of  motor  insufficiency, 
remainder  of  food  wiiich  had  been  ingested  days,  and  in  sonic  cases  oven 
weeks,  previously.  //  the  putients  can  state  with  ct^rfaitiitf  thai  tiffer  regU'' 
lar  ingestion  of  food  they  repeatedly  vomited  food  in  the  morning  before 
hreukfast^  this  sympfom  alone  is  already  suffirieni  to  diagnose  a  tttechanicaj 
insufficiency  of  the  j^econd  detfree. 

The  condition  of  appetite  and  thirst  U  also  important.  The  former 
is  good  as  long  as  the  peristaltic  function  is  tolerably  good ;  along  with  the 
moment  of  et^ttiblishment  of  stagnant  maspt's,  the  appetite  becomes  gradually 
weaker,  to  drop  to  nil.  In  cases  of  beginning  stasis  insufficiency,  I 
often  observed  intercurrent  bulimia,  which  occasionally  occurs  al-^o  later, 
though  much  less  intense.  The  appetite  is  in  a  reversed  relation  to  thirst. 
The  greater  the  latter,  the  less  the  former.  The  degree  of  thirst,  mea8> 
ured  by  the  dr>'ness  of  the  tongue,  is  a  fair  measure  for  the  degree  of  the 
insLitficiency.  Apparently  paradoxical  is  the  experience  tliat  in  spite  of  a 
stomach  filled  to  the  cardia,  thirst  is  the  most  violent ;  it  may  be  explained 
that  the  greater  the  pressure  of  the  fluid  column,  the  slower  and  the  more 
incompletely  the  ingesta  are  propelled  into  the  duodenum. 

Through  the  existing  retention  of  fluids  in  the  stomach,  the  intestinal 
function  is  influenced  unfavourably;  only  a  few  hard  and  dry  seybala  are 
evacuated.  The  abnoTmal  fennentatioo,  present  already  in  the  stomach, 
finds  still  more  favourable  conditions  for  formation  in  the  intestine. 
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The  final  products  of  fermentatif>ti,  the  gases,  combine  with  those 
formed  in  the  stomach,  and,  on  iKcount  of  the  resulting  onormous  disten- 
sion of  the  gaintro-iiiteslinal  wails  und  of  the  specific  influence  upon  the  in- 
testinal nenes,  cause  a  large  number  of  complaints,  such  as  violent  colics, 
tenesmus,  lieadache,  sensation  of  pressure  in  the  abdomen,  lisemorrhoids,  etc, 

Tiie  periiitaltic  function  of  the  iutcstine  is  likewise  n  gaud  criterion  for 
the  type  and  degree  of  the  process.  The  weaker  it  is  and  tlie  oftener  and 
the  stronger  drastica  are  necessary,  the  more  advanced  the  affection.  Teui- 
jjorary  diarrha^a  is  rare,  aud  it  is  not  certain  whether  it  is  simple  stercoral 
diarrhuea,  or  an  irritative  effect  of  the  decoui|)osed  masses  which  enter 
the  intestine.  The  appearance  of  spontaneous  copious  stools  is  a  favourable 
eign  for  the  efficiency  of  the  treat lueut. 

Among  the  general  manifestations,  the  tiutriiire  diMurbunces  are  of 
greatest  importance.  The  same  are  ilependent  on  the  one  side  U(x>n  the 
h)SK  of  appetile,  on  tlie  other  side  upon  loss  of  svaler  thniugli  vniiiiting,  and 
iinally  upon  the  diminislied  absorption.  The  loss  of  weight  is  consider- 
alile,  amounting  in  severe  cases  to  ten  or  even  twenty  kilos  and  more  in  the 
course  of  a  few  weeks,  wlierehy  first  tlie  subcutaneous  fatty  tissue,  aud  later 
the  muscle  albumen  is  affected.  Simultaneously — *}ifect  of  deficient  ab- 
sorption of  fluid — the  skin  hwnmes  dry,  scaly,  cool,  wanting  the  normal 
turgeseeuL'c.  The  patients  eoniplatn  of  rapidly  tiring,  dyspniea,  inclination 
to  sleep,  numbness  in  their  finger-tips  and  toes,  frequently  in  their  calves, 
ficcasionally  in  the  upper  limbs,  rarely  in  the  facial  muscles,  and  finally 
tetany  (see  below), 

(&)   Objective  Sffmptoms. 

We  have  to  turn  our  attention  to  inspection,  palpation,  percussion, 
auscultation,  transillumination,  tube-palpation,  and  finally,  examination  of 
the  gastric  contents  in  regards  lo  the  chemical,  motor,  and  absorbent  func- 
tion. 

Itu^pevtiori,  especially  as  emaciation  is  ahnost  regularly  pronounced, 
yields  important  hints  as  to  position  and  size  of  the  organ.  If  the  pa- 
tient is  in  a  recumbent  position,  and  you  are  standing  at  his  head,  you  may 
see  the  greater  curvature  in  its  entire  extension,  more  or  less  below  the 
umbilicus.  Occasionally  peristal  tic''"  or,  rarer,  anti-peristaltic""  waves  may 
be  observed  in  this  region. 

Somewhat  more  exact  results  are  given  by  pernfssion,  or  percussion 
combined  w4th  palpation   (palpatn-percussion).     Referring  as  to  its  tech- 
s'" Kussmnul.  VolkmAnn's  Samnihinj?  klfn.  Vartrilgc,  1880,  No.  181. 
^Vgl    SclKit!!,    Pmgpr   mctl    WnolienwUrift.    IS82,   Ko.    II;    A.   Cnhn.    Deutsch. 
Ari'lnv   ffir   kliTii^Hie   MfMikin.   ISH4,  Bd.   n:>.   S.  402;   J,   Glax,   Pester  medic. 
cbirurg^  Preside,  im-i. 
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nii]uetothe  Qeneral  Part  (pp.  S8,  "J"^),  imd  to  the  >^tatenjents  in  the  section 
tin  Insuiiieiency  '>f  the  First  Degree,  we  limit  ourselves  to  the  fact  that  we 
may  tieteniiine  fairly  well  the  greater  curvature  through  perciifision,  par- 
ticularly through  the  splash-sound  (p.  8(J),  produced  by  percussian,  either 
uhen  the  stomatJi  is  full,  or  artificially  titled  with  matter  for  this  purpose, 
and  the  intestine  is  empty.  If  the  stomach  is  empty  and  the  intestines  full, 
the  determination  of  the  Ijorders  i*  more  uncertain.  The  determination  of 
tlie  largest  borizonial  and  vertical  diameters  (p»  93)  by  percussion  may 
succeed  under  favourable  circumstances,  and  yields  a  useful  picture  of  the 
Size  of  the  stomach.  By  inflation  or  tran^iilluriiination  of  the  stomaeli 
we  get  better  results.  [Urintgen  rays.]  Walter  Micbaclis,"*  on  careful 
percussion  of  t!ie  stomach,  found  in  many  cases  of  motor  insufficiency  an  en- 
largement of  the  stomach  toward  tlie  right  side,  and  attributes  to  it  a  certain 
importance  for  the  diagnosis  of  the  motor  gastric  insufficiency. 

The  h(^t  method,  and  in  my  opinion  sometimes  the  only  decisive  one, 
is  the  pafpufwTi  of  the  stomarh,  Imt  to  l>e  sore  only^ — and  this  may  l>e  em- 
phatically stated — in  cases  of  pyloric  stenosis  which,  as  already  mentioned, 
are  much  more  prevailing  in  number  than  the  atonic  dilatations.  In  such 
i-ases  two  kinds  of  motor  phenomena  may  he  ohserved  ;  first,  and  tliat  only 
rarely,  a  tonic  spasm  (pylorism),  extending  only  over  the  pylorus,  which 
can  he  distinctly  felt  for  a  few  moments  by  the  hand  put  thereon,  in  order 
to  disappear  and  appear  anew,  then  a  tonic  contraction  of  the  fundus,  which 
occurs  in  various  degrees  of  intensity,  sometinies  a  slight  hardening  of  the 
stomach,  hardly  felt  hy  the  patient,  sometimes  as  a  rigid  and  stiff  contrac- 
tion, which  I  designate  accoriling  to  Nothnagers  apt  nomenclature,  as 
^'stiffening  of  the  stomach,'*  and  finally  as  the  most  pronounced  form  of 
the  spasmodic  gastric  contractionH,  the  vi8il>le  and  palpable  spasniodic  peri- 
stalsis of  the  stomach.  Tliere  is  no  dould  al>out  the  significance  of  the 
latter — it  is  an  unmistakable  sign  of  an  obstacle  situati^d  on  the  pyloniB 
or  be3^ond  the  same.  But  the  visitde  gastric  tetanus  is  a  comparatively  rare 
phenomenon  and  symptom  of  the  most  pronounced  pyloric  stenosis. 

[A  niOBt  <'X0t4l(*nt  and  very  pronounced  picture  of  tliis  gastric  tetanus  ^ame 
under  my  ol>sorvatu>n  hs  lute  ii»  Mai't-li,  VMHK  The  pntient  wan  a  woman  of  twenty- 
five  years  of  age.  The  iiiiititil  cause  of  tlte  pyloric  stenosis  was  eontinnowa  vomit- 
ing during  tlif  whole  jx-riod  of  vomitiug,  vvhieli  rcwiiltwl  iindonhliptlly  in  the  forma- 
tion of  <»roMiont^,  Patient  was  to  hf*  oiKTiitpfi  on  for  "floating  kidney"  in  ^^ay,  1905, 
and  on  opening  the  alwJomen  a  tumour  in  the  pyloric  region  was  found:  the  opera- 
tion waft  not  eontinued,  as  tlic  tiirnour  was  aiipposed  to  be  nn  inoperable  cancer  of 
the  lesser  curvature.  All  the  symptoms,  when  f  saw  the  patient,  indicjited  a  l>enign 
ohetacle,  and  not  a  malignant  tumour.  There  pxiste<l  liyperchlorbydria  of  over  80; 
yeast  ami  naroinn?  very  nhundant.  The  relief  by  lavage,  followed  by  introduction  of 
oliv6  oil.  was  most  pronounced.     Pnlient  wan  exceedingly  emaciated  had  lost  about 


«  Waiter  JfichaeliB,  Zeitschrift  fllr  klin,  Medifin,  1R98,  Bd.  34,  P. 


MOTOR  nfSl-FFICIENCS'  OF  THE  STOMACH. 


487 


60  pounds  (from  150  to  UOi  ;  when  the  stomach  was  empty,  no  pain  existed.  The 
{)imulate<l  ttitnours  disappeared  imJer  the  palpating  hjiiid  while  lavage  wo-s  per- 
formed. Patient  died  of  inanition,  which  first  showed  itself  in  decrease  of  urm«, 
delirium,  and  later  in  eomiu  Rectal  feeding  and  introdiietion  of  salt  water  were 
unavailing.  Thia  patient,  if  operated  on  in  time,  would  have  hud  an  excellent  ehane« 
of  recovery,] 

On  tlie  otlier  side  the  begiiiDing^  just  noticeably  stilfening  of  the  stom- 
ach is  a  Bymptoin  whieh  elucidates  in  many  cases,  even  in  a  very  early  stage, 
the  diagnosis  of  pyloric  stenosis. 

1  will,  therefore,  not  fail  to  give  n  few  practical  hints  for  elucidating  the  stiffen- 
ing of  the  »tomaeh.  Above  all,  the  examination  should  be  made  on  u  full  stomach, 
or  rather  ovpr-filled  »t«mueh,  ex[>ed(ently  alMJul  three  to  four  hours  after  an  abundant 
dinner.  Seizn  iht?  fundus  of  the  stomach  with  the  whole  hand  and  rub  it  with  the 
hand,  kept  cold  by  di]>piDg  in  cold  water.  You  will  mmn  notice  a  hardening  of  the 
fundus  stTtion,  lasting  iinly  a  short  time,  but  gradually  inoreasing,  vanishing  very 
Boon,  tlien  reuppmrijig  anew  after  a  few  tu'conds.  The  praotilioner  will  find  it 
expedient  to  practise  this  phenomenon,  first,  in  eases  of  pronouncetl  pyloric  stenosis, 
and  be  will  soon  l>e  able  to  ascertain  it  in  less  pronounced  cases.  It  may  be  well 
known  that  by  irrigation  with  ether  or  by  faradisation,  the  phenomenon  may  be 
likewise  elucidated  or  fortified. 

Furthennorc,  we  succeed  hy  means  of  tTansillnniination,  inflation 
with  air  or  Ci).,  or  tube-piilpntion,  in  estahlitshing  the  position  of  the 
greater  curTature,  and  in  many  ea^es  also  the  size  and  position  of  the 
stomach. 

The  auseuUation  has  a  diagnostieally  inferior  importance*  you  hear, 
on  shaking  the  abdomen  of  the  patient,  even  if  tlie  patient  moves  but 
slightly  sideways  or  forward,  a  s^plashing  noise»  "as  if  fluid  in  a  half-full 
cask  is  moved  to  and  fro''  (snceussion  sound). 

Moreover,  you  hear,  putting  your  ear  to  the  stomach  region,  variotis 
bubbling,  hissing,  and  squirting  noises,  wliich  are  observed  to  a  greater 
extent  than  normally  and  ditTercntially  from  the  healthy  stomach,  also  in 
the  empty  stomach ;  but  they  have  nevertheless  a  diagnostieally  inferior 
tiignificance. 

Tlie  eTaminaiion  of  the  stomarh'r(}ntnif!t  yields^,  even  looked  at  quite 
cursorily,  exceedingly  important  hints  for  the  diagnosis  of  stasis  insuffi- 
eiency.  By  this  procedure  alone  we  loam  whether  the  stomach  empties  itself 
punctually,  tardily,  or  not  at  all.  In  order  to  elucidate  this  fact,  various 
ways  may  be  taken.  I  recommend  the  following  two  as  the  most  expedient, 
as  they  will  surely  establisih  the  condition.  The  first  one  is  the  administra- 
tion of  Tjeube-Riegers  test-meal  (a  plate  of  sonp,  a  roll,  a  lieef-stcak)  ;  after 
seven  hours,  removal  of  the  contents.  The  normal  stomach  will  be  empty; 
tlie  slightly  insxifficient  ?tomacb  will  contain  only  remnants  of  the  Inst 
meal;  the  highly  insufficient  stomach  will  contain  copious  remnants,  partly 
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decomposed,  and  also  remnants  from  previous  meals.  If  you  will  decide 
whether  stagnant  cx)ntents  are  present  in  the  stomach  in  the  morning  be- 
fore partaking  of  any  food  whatever,  the  patient  eats  the  above-mentioned 
"test-supper''  at  8  P.  U,  If  the  stomach  is  normal  or  atonic,  no  remnants 
are  left  in  the  morning;  in  cases  of  insuftictency  of  tlie  second  de^ee, 
however,  more  or  less  copious  remnants,  characterised  by  a  Estate  of  decom- 
position, are  found*  For  purposes  of  general  practice,  it  may  suJIfice  to 
examine  the  stomach  without  this  particular  preparation,  and  you  will 
rarely  miss,  in  caseg  of  stasis  insufficiency,  remnants  of  the  meals  taken 
during  the  previous  day  or  evening.  Nevertheless,  the  test-supper  is  a  con- 
siderably surer  method. 

In  examining  the  stomach -contents,  we  have  first  of  all  to  consider  the 
quantity,  macroscopieal  appearance,  the  smell,  abnormal  additions.  A  more 
exact  examination  has  to  deal  with  the  chemical  and  microscopical  condition 
of  the  contents?. 

The  quaniiiti  considerably  surpasses  the  masses  found  in  other  gastric 
affections,  though  as  a  matter  of  course,  it  varies  greatly  according  to  the 
type  and  degree  of  the  aifection.  The  appearance  is  especially  remark- 
able in  the  fact  that  it  shows  the  well-known  three  layers,  caused  by  marked 
gas  fermentation,  whereby  the  specifically  lighter  ingredients  of  the  con- 
tents are  forced  to  tlie  top.  In  pronounced  cases  "gas  bubbles  similar  to 
the  pearls  in  a  glass  of  champagne  into  which  bread  globules  w^ere  dropped" 
(Ewald"*)  are  observed. 

In  the  stomach -con  tents  remnants  of  previous  meals,  even  remnants  of 
meals  ingested  days,  weeks,  or  months  previously,  are  found.  Particularly 
the  seeds  and  peels  of  fruit  remain  cjisily  and  for  an  exceedingly  long  time 
in  the  relaxed  gastric  folds. 

The  smell  of  the  stagnant  gastric  contents  is  likewise  very  character- 
istic; it  smells,  especially  if  hydrochloric  acid  is  present,  pungent  sour,  like 
must  or  badly  fermented  Ijeer,  and  exhibits,  especially  if  fresh,  the  odour 
of  H.S, 


To  clemonstratp  tlie  latt-er,  it  i«  advisable  to  express  a  part  of  the  stomnoh- 
contents  in  a  Uirgi?  niedicinc-lioltlp  uhicli  can  W  well  corked.  Alter  letting  it  stand 
for  some  tiniti,  HjS  rnay  be  (Wtimnstraled  either  by  the  smell;  or,  Btill  more  cer- 
tainly, by  a  atrip  of  lllter-pfiper,  moistened  by  dipping  it  hito  a  solution  of  ac«t&tc 
of  lead  and  caustic  potash,  and  suspended  from  the  cork  over  tbe  fluid.  If  HCI  i* 
absent,  tlie  Btagnant  contents  baa  a  more  fatty,  sour,  sometimes  nauseous  smell 
[vinegar  amelll.  Addition  of  pus  (see  Chapter  on  Carcinoma)  gives  the  stomach-cuQ' 
tents  a  highly  fa*tid!  smell. 


•"Ewald,  Klinik  der  Verdauungskrankheiten  H,  3  Aufl,*  P.  274 
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Occasional  admixtures  are  those  of  bife  and  pancreatic  juice.  Constant 
presence  of  bile,  fresh  or  decomposed,  speaks  for  stenosis  in  the  pars  descen- 
dens  duodeni. 

The  chemical  and  microscopical  examination  of  the  gastric  contents, 
whatever  the  a^tiolog}'  of  the  mechanical  insufficiency  may  be,  shows  usually 
equal  results;  the  accumulation  of  intensely  sour  masses  in  the  stomach, 
whether  conditioned  by  HCl,  or  combined,  or  finally  fermentative  acids. 
The  (otal  Qciditff  is  accordinglf/  usuallt/  incrmstid  vonsidcrahly.  The  amount 
of  organic  acids  depends  upon  various  factors,  especially  on  tlie  kind  of  the 
ingesta,  the  degree  of  stagnation  and  the  condition  of  the  gastric  glands. 
It  has  been  claimed  that  in  some  eases  abnormal  decompositions,  particu- 
larly production  of  acetone  and  of  relatwl  substances,  have  been  observed 
{v.  Jaksch,'*  Ijorenz,"*  v.  Noorden*").  The  presence  of  acetone  in  the  gas- 
tric contents  has  been  disputed  by  BavelielT,"'"  relying  upon  recent  investiga- 
tions. The  carbohydrates,  too,  if  retained  in  the  stomach  for  a  long  time, 
may  experience  decomposition,  producing  carbonic  acid,  hydrogen,  marsh 
gas,  oil-forming  gas.  etc. 

On  microscopic  examination  among  numerous  bacteria,  particularly  two 
kinds  of  fungi  are  observed — if€4ist  in  sprouting^  and  sarcina;  they  ac- 
company one  anotlrer  frequently,  but  not  regularly.  The  sarcina.  the  bi- 
ology of  which  has  been  exhauj^tively  investigated  by  Falkcnheim,'^^  Oppler,*" 
Stubenrath,"*  and  EhretJ'*  are  generally  observed  in  the  well-known  bale- 
form,  and  also  in  form  of  iseparate  bunches,  clouds  (Khret)»  or  package-like 
groups.  The  sarcime,  like  the  yeast  fungi,  find  the  most  favourable  condi- 
tions for  propagation  in  a  medium  containing  HCl.  According  to  Ehret'S 
and  my  observations,  yarcinse  are  found  in  cases  of  stasis  insufficiency^  not 
only  in  the  stomach-contents,  but  also  in  the  faeces ;  in  such  cases,  they 
are  occasionally — but  not  always,  as  Ehret  claims — imbibed  with  bile. 

Are  the  sarcina?  of  diagnostic  importance?  This  question  must  be  de- 
cidedly affirmed,  as  far  as  you  do  not  pay  particular  attention  to  a  few 
bales  of  sarcime  which  occasionally  may  be  swallowed  with  the  food  and 
may  also  be  mixed  with  the  gastric  contents  of  healthy  persons,  but  as  far 
as  you  observe  the  presence  of  numberless  packets  in  ever}'  field  of  vision. 


^  \\  Jttkscb,  Zeitschrift  fllr  klmischo  Medicin,  1884,  Bd.  fl,  Heft  1  u.  2. 

•♦  Lorenz,,  Zeitschrift  flir  klinisdie  MediciUp  1891,  Bd.  19,  S.  19. 

"v.  Noorden,  Lehrbuch  der  Patholo^pp  des  SttjffwochaGla,  Berlin,  1803,  S.  249. 

••  SavebefT,  Berliner  kliniaoUe  Woclienaelirifl,   IHfH,  No,  33. 

"  FttJkenlieim,  Arehiv  fiir  experimentelle  Patliologie  iind  Pbannakologie,  Bd.  19, 

S.  339. 
•*  Oppler.  MUnchener  luedieinische  Wochensclirift,  18(*4,  No.  24. 
••  StubeTiratU,  Das  Genufl  Sareina^  mit  besonderer  Bedlckaicbtigung  der  Magen- 

sareine,  Mnnrhen,  1897* 
"^  Ehrct,  Mittheilungen  a  us  den  Grenzgebteten,  1897,  Bd.  2,  S.  744. 
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The  latter  is  the  case,  according  to  my  exteDded  experience,  exclusively  in 
stasis  insufficiency  and  most  frequently  when  HCl  is  pra^nt.  If  large 
4|uautities  of  lactic  acid  are  present,  the  linding  of  sarcina? — and  I  em- 
phasise this,  in  spite  of  Ehret'a  statement  to  the  contrary,  is  exceedingly 
rare.  Sarcinae,  however,  are  found  in  cases  in  which  there  is  no  free  hydro- 
chloric acid,  hut  abundant  mmbined  hydrocldoric  acid,  and  lactic  acid  i» 
absent.  If  after  total  disajipca ranee  of  IlCi,  lactic  acid  fonnation  gradually 
takes  place,  sarcina?,  present  hitherto^  usually  begin  to  di&appcar, 

On  the  other  side,  in  cases  of  abnormal  lactic  acid  fonnation,  lactic 
acid  bacilli,  described  first  by  Oppler  and  myself,  are  found.  We  shall  re- 
vert to  them  in  the  Chapter  on  Carcinoma  of  the  Stomach.  Frequently 
with  either  form  of  fcrmcut^itinn  numerous  fatty  acid  crystals,  bundle*! 
together  in  the  shape  of  rosettes  or  stars,  are  found. 

Moreover,  the  microscopic  finding  varies  and  is  characteristic  only  in 
BO  far  that  in  cases  of  hictic  acid  fermentation,  in  which  the  digestion  of 
albumen  is  lessened,  more  niuscle-fibrcs  and  less  unchanged  amyhim  grains 
are  found;  whereas  in  the  presence  of  hydrochloric  acid  muscle-tibres  are 
shown  in  but  small  quantities,  and  very  great  masses  of  well-preserved 
starch  remnants  may  be  demonstrated  by  the  iodine  test. 

A  frequent  symptom  of  the  gastric  contents  in  stasis  insutficiency  is 
the  presence  of  combustible  gases  in  the  stomach,  among  winch  particularly 
hydrogen  in  large  quantities  was  demonstrated  (Ewald,^^  McNaught,^* 
G.  Hoppe-Seyler/^  F.  Kulm^*),  As  was  to  be  supposed,  abundant  carbonic 
acid  was  found  also.  To  Hoppe-Seyler  and  also  Kiihn  belongs  tlie  merit  of 
having  pointed  out  the  importance  of  the  differentiation  of  the  presence 
of  plain  air  from  that  of  pathologic  fermentation  for  the  diagnosis  and 
therapeutics  of  the  gastric  diseases.  In  accordance  with  each  other,  these 
authors  demonstrated  that  the  production  of  said  gases  is  not  inhibited  by 
the  presence  of  large  amounts  of  hydrochloric  acid.  But  Kuhn,  after  ex- 
tended experiments,  demonstrated  the  inhibiting  influence  nf  other  anti- 
septic aobstances,  and  that  not  only  in  the  test-tube,  but  also  in  persons 
suffering  from  ectasia.  We  shall  revert  to  this  subject  in  the  section  on 
treatment.  I  myself,'^*  and  later  Zawadsky,"'*  could  demonstrate  tliat  de- 
composition of  albumen  takes  place  in  the  ectatie  stomach,  in  so  far  that  in 


»i  Ewald,  Archiv  fdr  Anntomi(*  iind  Phyaiologie,  1^74,  S.  217. 

"  Mt'Naught,  British  Mpdi<_^al  Journftl.  1H90.  No.  1522. 

^  O.  Hoppp-Sfvler,  Verhandhm/ETen  d«^s  Kiingrrfsspfl  fiir  itinera  Medicin,  1892,  S.  392; 

Deutschcs  Anliiv  f(3r  kliniscbe  Mediein,  1R92.  Bd.  -50,  S.  S2. 
1*  F.  Kuhn,  Zeitwhrift  f(ir  klinischp  Medicin,  1H92,  Bd.  21,  S,  572;  Deutsche  roedi- 

cinifiche  Woche-nfw^hrift,  IH!)2,  No.  4f»  and  50. 
» Boa£i»    Deutsche   mediciniHche   WrK'hensphrift,    IS02,    No.   49;    Centralblatt   fflr 

iniipre  Mfdipin,  IWil-ii,  Nn.  3. 
^«  Zawadsky,  Centralblatt  filr  innere  Metiiciii,  1894,  No.  50. 
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a  large  number  of  cases  of  grave  motor  iDsafficiency,  particularly  fresh 
casea  which  were  treated  insufficieotly  or  incorrectly,  one  of  its  final  pro- 
ducts, II^S,  could  be  repeatedly  detected.  In  the.^e  easea,  t<xi,  free  HCl 
was  present,  parti}'  in  nornial  or  subuormal  quantities,  paiHy  in  super* 
normal  quantities.  We  may  conclude  from  tlie  mentioned  investigations 
that  the  mechanical  obstacle  of  the  gastric  digestion  represents  the  chief 
mme  of  the  fermeniaiion^  and  that  the  presence  or  absence  of  hydro- 
chloric acid  is  but  of  inferior  importance. 

Such  is  the  condition  of  the  stagnant  stomach-contents  in  the  grave 
form  of  insulliciency.  There  occurs  in  such  cases  still  another  anomaly  of 
the  gastric  function,  the  so-called  excessive  secretion  of  the  gastric  Juice 
(supcrsecretio  acida*  gastrosuccorrhcEa,  designated  by  the  Frencli  as  Reich- 
tfiann's  disease)   (see  Appendix,  p.  532), 

The  quantity  of  the  contents  in  the  stomach  heforu  partaking  of  food, 
is  simultaneously  a  good  measure  for  the  extent  of  the  motor  insufficiency; 
the  more  copious  the  retained  matter,  the  greater  the  in^ufficiencif  (see 
methods  of  llflthieu  and  Hcmond,  page  154. 

We  possess  also  a  comparatively  useful  measure  for  the  degree  of  the 
insufficiency  of  the  secretion  of  urine;  we  may  distinguish  three  stages: 

First  atager  amount  of  urine  for  twenty-four  hours  is  1500  to  1000 
cubic  centimetres. 

Second  stage :  amount  of  urine  for  twenty-four  hours  is  1000  to  500 
cubic  centimetres. 

Third  stage:  amount  of  urine  for  twenty-four  hours  is  below  500 
cubic  centimetres. 

The  urine  is  often  alkaline,  especially  in  tfiose  cases  of  dilatation  in 
which,  on  account  of  permanent  mechanic  irritation,  a  continuous  secretion 
of  gastric  juice  takes  place.  The  urine  often  shows  nulk-white  precipitates 
of  phosphates,  which  on  microscopic  examination  usually  manifest  them- 
selves as  triple-phosphates — the  well-known  coffin-lid  form — rarely  as 
magnesium  phosphaieP  The  specific  gravity  of  the  urine  is  usually  con- 
siderably increased.  The  chlorides  are  decreased  in  grave  cases  of  insuffi- 
ciency of  both  benign  and  malignant  origin. 

Other  anomalies  in  the  urine  are  acetone  and  diacetic  acid;  it  is  claimed 
that  albumosuria  may  occasionally  occur  in  cases  of  ulcerative  processes 
in  the  gastro-intestinal  tract.  These  deviations  have  not  been  investigated 
enough  to  be  useful  for  clinical  purposes. 

It  is  also  undoubted  that  absorptive  disturbances  are  present  in 
cases  of  stasis  insufficiency,  but  as  to  their  extent  we  are  directed  more  to 
indirect  evidence. 


"  Ebntein,  Deutaches  Archiv  ftlr  kJiniache  Medkin,  Bd,  31,  P.  203. 
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Oiasnosis  of  Some  Important  Types  of  Gastric  Insufficiency* 

The  above-dist'iiiiseJ  pymptoiiis  serve  to  ageertain  the  iliagnosis  of  si 
insufficiency,  and  the  special  diagnosis  of  the  type  of  the  iosulileiency  wa§ 
partly  discussed.  In  some  cases  the  general  diagnosis  of  a  grave  motor 
disturbance  will  have  to  satisfy;  in  other  cases  the  diagnosis  may  be  ad- 
vanced to  the  ascertainment  of  a  mechanic  obstacle,  and  under  the  most 
favourable  ciTcumstances  it  may  be  possible  to  establish  even  the  nature  of 
the  obstacle.  The  causes  being  very  much  varied,  it  is  excluded  to  exhaust 
all  possibilities.  It  may  suffice  to  keep  in  mind  the  clinical  picture  of  the 
most  frequent  and  practically  most  important  tj-pes  of  stasis  insufficiency. 
Among  them  are:  (1)  muscular  stasis  insufficiency;  (2)  benign  cica- 
trised pyloric  stenosis;  (3)  pylorospasm ;  (4)  hypertrophic  pyloric  stenosis; 
(5)  carcinomatous  pyloric  stenosis.  The  latter  will  be  discussed  in  the 
Chapter  on  Cancer  of  the  Stomach. 
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fl)  Muscular  Stasis  Insufficiency. 

This  may  be  caused  by  paralysis  of  the  neuro-muscular  apparatus,  or 
by  a  specific  affection  of  the  muscularis  (fatty  and  colloid  degeneration),  or 
by  hyperplastic  processes  in  the  muscularis  (Linitis  plastica,  Brinton), 
or  by  destruction  of  the  muscularis  through  toxic  processes  (cauterisation, 
corrosion,  etc.),  or,  finall^',  by  carcinomatous  or  sarcomatous  degeneration 
migrating  into  the  muscularis. 

Among  all  t-hese  tj-pes  the  paresis  of  the  smooth  musculature  depend- 
ent on  the  primary  atony  possesses  the  clinically  greatest  interest.  The 
same  are,  however,  as  mentioned  above  (p.  4810.  by  no  means  so  frequent 
as  a  chronic  condition,  as  formerly  was  supposed. 

The  diagnosis  of  a  chronic  stasis  insufficiency  dependent  upon  a  myas- 
thenic condition  will  probably  never  be  made  with  any  degree  of  certainty. 
How  could  kinks  or  adhesions,  stenoses  or  compressions  of  the  pylorus  or 
duodenum  be  excluded  with  certainty  or  even  probability?  Perhaps  a  con- 
tinunus  absence  of  gastric  stiffening  or  of  visible  or  palpable  peristalsis 
might  speak  more  for  muscular  insufficiency  than  for  a  mechanical  obstacle 
on  or  in  the  neighbourhood  of  the  pylorus.  But  as  we  have  to  deal,  at 
least  in  cases  not  much  advanced,  with  but  temporary  nu^tor  phenomena^ 
their  absence  is  not  an  absolute  evidence  against  the  possibility  of  stenosis. 
Evidence  of  the  absence  of  an  organic  obstacle  could  he  produce<l  only 
by  introduction  of  the  tube  into  the  duodenum,  although  even  this  measure 
woufd  not  entirely  exclude  the  existence  of  an  impediment  in  the  sphere 
of  the  duodenum,  ^foreover,  the  methods  serving  for  this  purpose  (Kuhn, 
John  C  Hemmeter'*)  are  only  in  the  beginning. 


^B  Hemmeter^  Diseasfia  of  the  Stomach,  Philadelphiti,  1002,  P.  56  to  69. 
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The  diagnosis  of  muscular  paralysis  through  benign  organic  processes 
(hypertrophic  mueculari!?,  fatty  colloid,  degeneration,  linitis  plastics^)  is 
still  awaiting  an  exact  scientific  base.  The  diagnofiis  of  the  caroinoniatoiis 
and  sarcomatous  degeneration  coincides  with  the  diagnosis  of  the  original 
diseases. 

(2)   Cicatrised  Pyloric  Stenosis, 

This  type  is  formed  by  the  cicatrised  stenosis  whicli  develops  in  connec- 
tion with  an  ulcer  situated  at,  or  near  to,  or  !ich>w  the  pylorui*.  A  quite 
similar  picture  may  be  produced  also  by  corrosion  of  the  pylorus  through 
caustic  poisons. 

The  diagnosis  of  the  pyloric  stenosis  developing  after  an  ulcer  is  easy, 
as  soon  as  the  history  points  with  certaint}^  or  great  probability  to  this 
astiology,  i.e.,  when  ha^matemesis  nr  maligna,  in  conjunction  with  ])rcceding 
evident  ulcer  syrnptonis,  is  followed  a  shorter  or  longer  time  afterward  by  tlie 
s^Tiiptoms  of  a  gradually  increasing  motor  insufficiency.  Such  cases  form 
the  type  of  the  ectasia,  formerly  &o-called,  to  the  clinical  picture  of  which 
we  will  not  revert  again.  The  previously  described  contraction  phenomena 
are  most  pronounced  in  these  cases.  If  certain  ulcer  symptoms  cannot  be 
found  in  the  history,  we  may  perhaps  succeed  in  supposing  an  organic 
pjyloric  stenosis;  its  causes  (carcinoma,  ulcus  carcinoniatosum,  benign 
hypertrophy,  adhesion,  etc.)  may  he  elicitcil  under  favourable  circum- 
stances, otlierwise   they   must   he   left  undecided. 

The  dilTerentialion  of  a  cicatrisi'd  pyloric  stenosis  from  that  caused 
by  perforation  of  a  gall-stone  (calculus  stenosis)  may  become  very  difficult. 
It  is  tnie.  in  a  few  cases  the  diagnosis  was  made  by  others  and  myself,  but 
frequently  it  will  be  missed.  We  may  suggest  it  under  the  following  con- 
ditions: when  cholelithiasis  was  positively  observed,  if  possibly  stones  were 
found,  when  the  process  manifestly  followed  subsequently  and  lasted  for 
several  years,  when  absolutely  no  symptoms  of  gastric  ulcer  harl  existed  or 
still  exist,  and  when  the  patient  is  not  at  all  in  the  age  of  development  of 
ulcers. 

The  differential  diagnosis  betw^een  cicatrised  stenosis  of  the  pylorus 
and  that  of  t!ie  duodenum  is  perhaps  possible  as  regards  the  pars  descend- 
ens  of  the  latter.  In  such  cases,  the  constant  presence  of  bile,  and  per- 
haps also  of  pancreatic  juice,  would  speak  in  favour  of  the  situation  of  the 
obstacle  below  or  near  the  papilla  Vateri.  If,  furthermore,  an  ulcer  haemor- 
rhage can  be  positively  ascertained  from  the  liistory,  the  lutiologlc connection 
with  the  same  gains  in  prnbability,  Under  jsiniilar  certainlv  rare  circum- 
stances, I  succeeded  once  in  making  the  diagnosis.  The  other  possibilities 
which  may  come  under  difTcrential  diagnnatic  consideration  cannot  he  dis- 
cussed here*     A  differentiation  of  a  suprapapillary  cicatrised  stenosis — an 
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exceedingly  rare  occurrence — from  that  of  the  pyloric  section  has  hitherto 
not  been  ijositively  niatle.  But  Czygan'**  succeeded  iu  dia^^mosing  a  car- 
cinonui  situated  in  the  upper  portion  of  the  duodenum  on  account  of  the 
splash  i^ounds  which  were  demonstrable  particularly  between  the  tumour 
and  the  costal  arch.  The  same  physical  conditions  may,  as  a  matter  of 
course,  also  be  of  importance  as  to  benign  stenosis  situated  similarly  in  tlie 
duodenmn. 

As  to  differentiation  of  the  cicatrised  pyloric  stenosis  from  the  hyper- 
trophic one,  compare  farther  below. 


(3)  Spastic  Pyloric  Stenosis, 

If  erosions  or  fissures  are  situated  at  or  near  the  pylorus^  the  pylorus, 
particularly  under  the  influence  of  unsuitable  food,  falls  into  a  spasmodic 
condition  which  manifests  itself  especially  at  the  acme  of  digestioE,  by  vio- 
lent gaatralgia,  sometimes  ending  with  vomiting.  The^^e  spasms  may  be 
continuous  or  may  occur  periodically,  and  may  lead  finally  to  a  spastic 
occlusion  of  the  pylorus  and  retention  of  food.  We  already  know  the  pic- 
ture of  spastic  pyloric  stenosis  in  its  chief  points  from  KiissmauFs  cele* 
brated  rlescription.  But  the  importance  of  the  spastic  pyloric  sten- 
osis has  only  lately  been  brought  to  the  light  through  the  investiga- 
tions of  Doyen,  Carle  and  Fantino,  P,  Cohnheim,  [D.  D.  Stewart],  and 
others. 

The  clinical  picture  of  spastic  pyloric  stenosis  shows  the  following  con- 
ditions :  the  stenotic  ]}jetiire  proper  is  preceded,  as  the  history  manifests, 
by  the  above-mentioned  symptoms  of  pylorospasms,  which,  of  course,  can- 
not always  he  dilFerentiated  from  those  of  gastric  ulcer.  Subsequently 
there  follows  retention  of  gastric  contents,  which  manifests  itself  through 
violent  and  spasmodic  pains,  most  pronounced  in  the  pyloric  region,  and 
followed  by  vomiting  of  intensely  sour  decomposed  masses.  Afterward, 
relief  until  the  following  day  or  the  day  after,  when  the  same  cycle  of 
disturbances  begins  anew.  All  other  previously  mentioned  typical  symp- 
toms associated  with  stasis  insufficiency  follow,  namely,  rapid  emaciation, 
oliguria,  severe  constipation,  increased  thirst,  and  usually  well-preserved 
appetite,  even  bulimia. 

The  rliagnosis  is  made  from  the  following  symptoms.  The  pyloric 
region  is  freriuently  tender  on  pressure;  the  stomach  may  be  dilated,  but 
such  is  not  always  the  rule.  In  the  pyloric  region  tonic  contractions  may 
be  sometimes  observed,  and  more  or  less  pronounced  stiffening  of  the  stom- 
ach may  be  palpated  on  the  fundus  on  repeated  and  careftd  examination, 
Tlie  examination  of  the  gastric  contents  after  the  test-supper  shows  either 

w  Czygan,  Arcliiv  fiSr  Verdauungakrankheiten,  1897»  Bd.  3,  P.  82. 
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stagnation  (in  such  cases  increased  secretion  of  liCI,  &arcinae.  yeast,  fatty 
aeifl  fryatals,  considerable  fermentation),  or  instead  of  stagnant  gastric  con- 
tents, tlie  presence  of  gastric  jnice  in  pathologic  quantities  (more  tlian  100 
cubic  centimetres).  Occasionally  these  tw'o  conditions  happen  to  alternate; 
as  a  rnle,  the  cure  of  the  jimceps  j>as8es  through  the  intermediate  stage  of 
supersecretioD,  which  under  favourable  conditions  gradually  diisappears. 
But  even  then  a  motor  dis;turbance  can  be  demonstrated  by  means  of  the 
methods  of  v.  Leube  and  Mathieu-R^mond. 

The  prognosis  of  the  spastic  pyloric  stenosis  is,  in  contrast  to  the  organic 
stenosis,  according  to  my  experience,  often  favourable.  To  be  sure,  there 
are  occasional  relapses. 

(4)  Hypertrophic  Pyloric  Stenosis. 

The  pylorus  may  become  hypertrophic  either  alone  or  in  conjunction 
with  the  fundus  region  under  very  varied  conditions,  which  aetiologically 
can  hardly  be  compared  to  one  another.  The  besl-knowu  form  is  the  gastric 
cirrhosis  described  by  Brinton  (Linitis  plastica) ;  Notlinagel'**'  gives  the 
report  of  one  case,  interesting  on  account  of  its  complication  with  pernicious 
ansemia.  Furthermorej  to  this  form  belongs  the  "gastrique  clironique  avec 
sclerose  sousmuqueuse"  described  by  French  writers?.  Very  important  is 
the  tliird  form,  whicli  may  be  congenital,  but  may,  according  to  r*x;ent  liter- 
ature, be  frequently  observed  in  the  adult  also,  namely,  hypertrophic  pyloric 
stenosis  in  its  stricter  meaning.  After  this  had  already  been  closely  studied 
by  Ijcbert/*  it  was  later  observed  and  described  by  Nauwerck,*®  Tilger," 
Bosenheim.^*  Einliorn,''^  Hemmeter,''*'  and  myself."^ 

Hypertrophic  pyloric  stenosis  of  the  adult  (which  alone  will  he 
described  here)  may  likewise  develop  under  a  great  variety  of  conditions, 
for  in^^tance,  as  a  residue  of  an  ulcer  of  the  pylorus,  after  cauterisation  and 
corrosions,  etc.;  but  as  Lebert,  Hemmeter,  and  myself  have  sho'ftii,  it  may 
be  caused  by  a  chronic  gastritis,  and  it  seems  that  tliia  represents  the  most 
frequent  cause  for  devekipment  of  a  hypertrophic  pyloric  stenosis.  I  luave 
therefore  suggested  designating  this  type  of  stenosis  as  a  *'stenosing  gas- 
tritis,'* a  name  adopted  also  by  Ilrnunetfr. 

Stenosing  gastritis  is  generally  a  disease  occurring  at  a  comparatively 
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*Nothnaj[^t  I>ut«olips  Archiv  filr  k lini scire  Medici n,  1879,  Bd.  24,  S.  353. 

"^Lc-bert,  Dip  Knuikheiten  des  Miigotia,  Tubingen,  187H,  S.  525. 

^'Nauwerck,  Deiitsehps  Areliiv  fiir  klinische  Mediein,  187B,  Bd.  21,  S.  574. 

"Tilppr,  Vlrchou'^a  Arc-biv,  IHtl^.  Rd.  132,  8.  25*0. 
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"i^Kinborn.  New  York  Meilteji!  Rpt-ord,  January,  1895. 
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young  age.  Tilgt^r,  however,  reported  also  cases  m  persons  at  the  age  ol 
over  fifty  and  sixty  years.  It  must  not  be  forgotten  tliat  patients  fiornetimts 
come  under  observation  only  many  years  after  beginning  of  the  aifection 
or  that  diagnoeis  m  made  only  then. 

The  clinieal  picture  of  stenosing  gastritis  ia  coincident  with  that  «»f 
chronic  gastritis,  and  obtains  its  peculiarity  only  wlien  the  motor  distnrb- 
ancee  conniicnce. 

The  same  may  in  the  beginning  manifest  tliemselves  only  by  a  feeling 
of  pressure  and  fulness,  by  eructation  and  pyrosis;  the  symptoms  gradually 
increase  and  become  more  pronounced;  there  occurs  stagnation  and  along 
with  it  vomiting,  sometimes  of  small  quantities,  sometimes  of  copious 
niasseSj  Bometimes  daily,  at  other  times  at  certain  shorter  or  longer 
intervals. 

The  general  health  begins  then  to  suffer,  weight  decreases,  diuresis  is 
checked,  more  or  less  obstinate  constipation  shows  it^lf;  in  brief,  there 
develops  the  picture  of  chronic  stasis  insuQlciency.  The  pyloric  section 
may  he  only  thickened,  or  may  turn  into  a  smooth,  regular  tumour.  The 
fundus  of  the  stooiach  may  be  in  normal  position  or  may  be  considerably 
displaced  (as  in  one  of  my  observations),  whereby  also  the  pylorus  drops 
unle4?s  fixed  by  adhesion.  The  gastric  capacity  may  be  increased,  normal 
or  even  subnormal. 

The  dingnosis  of  the  stenosing  gastritis  is  nmcle  from  the  long  duration, 
the  numerous  remissions  and  exacerbations;  furthermore,  the  chronic  gas- 
tritis on  the  one  side  and  the  stenotic  symptoms  on  the  other  side.  The 
former  is  based  upon  the  fact  of  the  decreased  stx-retion  or  (as  in  my  obser- 
vation) of  the  absolute  absence  of  hydrochloric  acid  and  ferments.  The 
stenotic  symptoms  exhibit  the  characteristics  of  stasis  insutficiency  as 
described  in  the  general  part.  At  the  stage  of  HCl  secretion  lactic  acid  may 
be  absent,  but  may  be  present  in  the  further  course,  as  in  cases  of  carcinoma. 
The  lactic  acid  bacilli,  described  by  Oppler  and  myself,  are  also  foimd  in 
large  numbers  in  the  stomach  contents.  If  the  pylorus  can  be  palpated  as 
a  purely  thickened  and  symmetric  cylinder,  it  speaks  in  favour  of  a  benign 
stenosis ;  likewise,  a  smooth  timiour,  occupying  the  pyloric  section,  may  con- 
firm a  benign  process.  We  must,  however,  be  exceedingly  reserved  in  our 
judgment  as  rrgsirds  the  consistence  and  other  conditions  of  t!ie  tumour. 
Only  the  ensemble,  the  age  of  our  patient,  the  long  duration,  the  absence 
of  a  real  cancer  cachexia,  the  rffil  improvements  lasting  for  weeks  and 
months,  the  absence  of  metastases,  will  confinn  the  diagnosis.  Errors  and 
mistakes  will  probably  be  not  entirely  avoided  even  on  most  careful  coB- 
sideration  of  all  points  in  question. 
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^R  Diagnosis  of  the  Complications  of  the  Stasis  Insufficiency. 

f  (1)   Teiamj, 

A  grave,  though  comparatively  rare  coniplication  of  obstructive  iiisulH- 
ciency  is  ietauy.^**  It  is  characterised  by  attacks  of  tonic,  nsiialJy  bilateral 
coiivulsionRj  starting  from  the  fingers  or  toes  and  progressing  centripetally. 
Jloat  frequently  tlie  upper  extremities  are  aifected.  As  the  spasm  affe<.*t8 
chiefly  the  flexor  muscles,  peculiar  contracted  positions  are  exhiljited.  The 
fingers  begin  to  be  flexed,  the  tliiiinb  is  addui.ted,  tlie  hand  hollow  and  flexed. 
Fingers  and  hand  take  liereby,  as  Trousseau  pregnantly  described  it,  the 
position  of  an  ncroKcfu'itr's  hand;  in  the  course  of  tlie  attacks  the  wrist  be- 
comes flexed,  somewliiit  rarer  the  forearm,  and  the  upper  arm  is  pressed 
to  the  body.  In  rarer  cases  the  extensor  muscles  are  seized  also,  whereby  the 
greatest  variety  of  convulsive  positions  of  the  nuis^^les  and  joints  may  pre- 
sent themselves.  On  the  lower  Uuibs.  the  toes  are  considerably  flexed  and 
closely  presseii  to  one  another  so  that  the  big  toe  stands  below  tlte  otber 
toes  and  the  sole  of  the  foot  becomes  hollow,  similar  to  the  palm  of  the 
hand.  TUo.  heel  is  drawn  upward  through  contraction  of  the  muscles  of  the 
calf,  whereby  the  position  of  the  pes  equinus  and  e<]uinovaru8,  less  fre- 
quently that  of  the  pes  equinovalgus  develops.  The  muscles  of  the  femur 
and  of  the  hip  are  only  exceptionally  atTected.  According  to  the  extension 
of  the  convulsions,  three  different  degrees  of  tetany  (Trousseau)  are  dis- 
tinguished, namely:  a  mild  t^qie,  in  which  only  the  muscles  of  tlie  ex'trem- 
itie^  are  seized;  a  medium  type,  when  also  the  truuk  of  the  body,  the 
abdomen,  and  the  face  are  involved;  and  finally  a  grave  type,  when  the 
muscles  of  the  larynx,  pharynx,  and  tongue  are  implicated.  Several  times, 
and  that  in  the  fatally  ending  cases,  increase  of  the  temperature  to  39.7"*  C. 
was  observed;  albumen  was  repeatedly  found  in  the  urine  in  fatal  cases 
(tetanie  albuminurique)  (Indiert-Oourbeyre,  Delpech,  and  Rabaud).  Even 
in  cases  with  a  favourable  course,  there  may  he  a  temporary  ilisturbance 
of  the  intellect,  weakness  of  memory,  disorders  of  speech  and  vision.  The 
prognosis  of  gastrogenic  tetany  is  always  grave;  according  to  Bouveret  and 
Devic  the  rate  of  mortality  is  almost  70  per  cent. 

I  had  occasion  to  observe  a  favourable  ending  in  cases  of  tetany  in  my 
consultation  practice. 


^Compare  Monograph  of  L.  v.  FraiikMIoc!iwnrt.  Die  Tetanie.  Berlin,  !S91,  and 
the  aaroe  writer  in  Nothnagera  Bpezieller  PtiOiohigit^  urid  Therapie,  Bd.  11,  2 
and  4  Abtht'iluiig.  and  Bouveret  pt  Dtn-iCp  RechtTches  cliniquca  et  expf*rimen- 
tales  Bur  la  U^tanie  d'origine  gAfttriqiie,  R^^vite  de.  mfkiecine,  rlanvier  and 
Ff^vripf,  in^2  f thorp  thft  most  comprehensive  bibliography  on  tetany  com- 
pUcuiing  dilatation  of  the  stomach). 
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P.,  38  years  of  age,  ongincer  of  fire-department,  suiTered  five  yt^ars  ago  of  gUh 
trie  ulcer,  followed  by  pyloric  atenoais.  Patient  very  much  ematiatt-d.  Stubborn 
conHli]>ation,  diminished  diureais,  severe  thirst.  Appetite  good,  sometimes  bulimia. 
Exftmination  of  stomftch  contents  shows  presence  of  partly  defom|W)sed  substances 
whicli,  in  the  beginning  of  the  treatment^  gmelled  very  much  of  UjJS.  The  amount 
of  HCl  was  first  increased,  later  it  decreased;  several  timcH  the  eontenln  in  tlie  morn- 
ing did  not  enntain  frfe  hydrochloric  acid.  (*n  mieroHc<jpic  examination,  always 
numerous  aarciiuc  bales;  occiirtionail}^  a  few  yeast  fungi  were  found. 

The  health  of  the  patient  jmf>roved  through  lavage  and  suitable  diet;  he  gained 
in  weight,  and  was  able  to  be  temporarily  without  medical  attention.  In  the  autumn 
of  1893  he  suffered  from  a  severe  attack  of  intluenza,  whereby  his  strength  wua  con- 
siderably reduced.  Since  that  time  great  thirst  and  lasting  conati potion.  On  ex- 
amination of  the  gastric  contents  only  temporarily  food-remnants  to  a  moderate  ex- 
tent were  found  in  the  morning. 

In  January.  1894,  tetaniform  symptoms  appeared  for  the  first  time;  his  banda 
became  convulsively  cramped*  simultaneously,  sensation  of  numbness  and  formication 
in  the  extremities,  espeejaHy  the  lower  ones;  the  patient  did  not  pay  much  attention 
to  these  rapidly  transitory'  manifeatationa. 

In  the  morning  of  March  4,  1H94,  after  great  thirst  and  constipation  had  existed 
for  a  few  day*  just  previoua,  suddenly  severe  attack  of  convulsions,  starting  from 
the  upper  extremities  and  later  seizing  the  lower  ones.  From  the  extremitiejj  the 
attack  went  upward  to  the  muscles  of  the  shoulder  and  chest,  ao  that  respiration  was 
very  much  laboured.  The  attack  lasted  about  half  an  hour,  and  was  repeated  sev- 
eral times.  Consciousness  was  fully  retained.  I  saw  patient  at  11  A.  M.,  after 
several  seiimres  had  passed.  I  found  his  hands  spasmodically  contracted,  thumbs 
drawn  inward,  cold  and  exceedingly  pale;  face  pinched;  arms  and  legs  could  be  moved 
only  Ittbouriouftly.  Respiration  retarded  and  painful.  Patient  could  speak  a  few 
words  incoherently.  Pulse  somewhat  accelerated,  but  otherwise  of  good  quality.  Ho 
complained  of  burning  thirst.     Secretion  of  urine  scanty;  bowels  constipated. 

I  directed  the  patient  to  be  covered  with  hot  sheets,  hot-water  bags  to  be  npplied 
to  the  extremities,  and  a  litre  of  warm  milk  to  be  introduced  into  the  rectum. 
Marked  improvement  followed;  the  spasms  in  the  hands  looHened,  the  extremities 
became  warmer.  After  half  an  hour  the  condition  was  loierable.  I  onlered  repeated 
introduction  of  warm  mjlk  and  port  wine  into  the  rectum,  patient  received  a  little 
beef-tea  with  rice-alime  by  the  mouth.  In  the  course  of  the  day  several  Bligbt«r 
seizures;  in  the  evening  I  found  the  patient  weak,  but  in  otherwise  satisfactory 
condition.  1  investigated  whether  by  pressure  on  the  larger  vessels  of  the  forearm 
an  attack  would  lie  produced;  only  a  slight  contraction  of  the  (lexor  muscles  of  the 
hand  occurreil,  which  promptly  disappeared  after  removing  the  pressure.  Chvostek'fr 
phenomenon  could  not  be  produced.  Tlie  following  day  the  patient's  condition,  ex- 
cepting some  stifTneas  in  the  limbs  and  pain  in  the  chest,  was  satisfactory,  and  re- 
mained so.  .Similar  attacks  did  not  rcoppcar.  The  patient,  while  staying  at  the 
seashore  for  some  time,  gaine<!  considcmblp  weiglit.  The  dinresis  increased  by  con- 
tinued use  of  nutrient  encmata  {varied  between  lOftO  and  1200  cubic  centimetres); 
the  mechanical  disturbance  of  the  stomach  was  present  to  the  same  extent.  On 
October  23,  1804,  on  my  advice,  patient  was  operated  on;  pyloroplasty  performed, 
with  perfect  and  lasting  result. 
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Besides  this  case^  I  had  a  second  case  of  tetany  reported  by  my 
assiBtant,  Dr.  Hans  Ury/*  Trousscau'g  and  Chvo5itek*s  plienoinena  were 
pronounced.  Patient  died  in  a  short  time.  On  post-mortem  examina- 
VmUj  besides  a  pyloric  stenosis,  caused  by  cicatrised  ulcer,  the  rare  occur- 
rence of  a  gastric  dii^ertiole  was  found.  Patient  had  suffered  from  a 
slighter  attack  of  tetany  three  months  before  hi^  admission  to  the  ward. 

Besides  these  typical  attacks,  there  occur  other  tetaniform,  evidently 
tonic  convulsions  in  the  extremities,  which  are  associated  with  more  or 
less  disturbance  of  the  consciousness.  Ury  described  in  his  essay  a  case 
of  this  kind  from  my  private  clinic.  Fleiner*''  and  v.  Frankl-Hochwart'* 
mention  similar  cases. 

Finally,  there  are  certain  abortive  forms  of  tetany  in  eases  of  gastric 
insulficiency,  which  manifest  themselves  through  creeping,  numbness, 
formication*  a  sensation  of  peltiness;  occasionally,  there  may  develop 
slight  tonic  contractions,  particularly  in  the  hands,  or  even  in  the  facial 
muscles.  Frequently  these  abortive  forms  may  continue  for  a  long  time, 
but  in  Bomc  cases  they  form  the  introduction  to  the  classic  attacks. 
Without  doubt  it  seems  necessary  to  pay  close  attention  to  those  first 
hints,  and  to  keep  the  patients  under  observation. 

Objective  symptoms  of  great  diagnostic  and  difTcrentially  diagnostic 
importance  for  the  diagnosis  of  tetany  are  Trousseau's,  Erb's,  and  Chvo- 
stek's  phenomena. 

1,  Trousseau's  Phenomenon. — Attacks  of  tetany  can  be  produced  by 
pressure  on  the  chief  nerve-trunks  and  Wood-vesBcls,  so  that  the  arterial 
and  venous  circulation  is  impeded.  After  the  duration  of  this  pressure 
for  one  or  two  minutes  the  attack  commences,  and  ceases  again  after  the 
pressure  has  been  removed. 

2,  Erb's  Phenomenon. — Erb,  as  the  first,  found  an  increased  galvanic 
and  farad ic  irritability  in  all  motor  nerves,  readily  accessible  to  examina- 
tion, excepting  the  facial  nerve.  According  to  the  most  extended  investi- 
gations of  V.  Frankl-Hochwart,  the  increased  galvanic  irritability  of  the 
nerves  is  to  be  considered  as  an  almost  constant  symptom,  while  the 
faradie  irritability  is  normal  in  the  majority  of  cases  and  increased  in 
the  others. 

3,  CJiro-ftek's  Phenomenon. — Chvostek  first  elicited  a  mechanical 
super-irritability  of  some  nerves  of  the  extremities  as  well  as  of  the  facial 
nerve  in  particular.  A  slight  tap  with  the  percussion  hammer  or  the  finger 
in  the  course  of  the  facial  nerve  will  at  once  throw  the  muscles  to  which 
it  goes  into  rapid,  lightning-like  contruclions.     If  the  finger  is  passed 


'^Hrus  Ury,  Deutsche  mc'diciTiiHeh<?  Wochensehrift.  lOno.  No.  29  and  30. 
"FInner,  Arc-hfv  ffir  Verdauungskrankheiten,  1806,  Bd.  1,  P.  243. 
•'  V,  Frimkl'llochwart,  I.e. 
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with  some  pressure  over  the  face  downward,  starting  from  the  upper  tem- 
poral section,  half  way  between  the  external  angle  of  the  eye  and  the 
ear  to  the  centre  of  the  chin,  there  occur  pronounced  contractions  in  all 
facial  branches,  because  evidently  all  branches  of  the  facial  nerves  are 
e}q>osed  to  a  quick  pressure  by  this  manipulation,     (Fr.  Schultze.) 

The  tetany  of  gtistric  dilatation  is  a  comparatively  rare  complication. 
According  to  Gumprecht,®^  the  number  of  cases  reported  till  1897  was 
forty;  since  that  time  about  half  a  dozen  new  cases  have  been  added. 
The  niajority  of  the  cases  were  caused  by  pyloric  stenosis  after  ulcer,  less 
frequently  by  stenosing  pyloric  carcinoma.  Besides,  there  were  observa- 
tions of  tetany  in  cases  of  other  gastric  and  intestinal  diseases*  as,  for 
instance,  compression  of  the  duodenum  by  tbe  gall-bladder  filled  with  gall- 
stones (Blazicek"^),  by  entozoa  (KiegeF*  and  others),  by  chronic  diarrhoea 
(Ewald  and  Jacobsolm*^),  by  torsion  of  the  stomach  (Fr.  Miiller**  and 
others). 

The  views  on  the  pathogenesis  are  divided.  KussmauP^  was  formerly 
inclined  to  refer  the  tetnniform  convulsions  to  condensation  and  thick- 
ening of  the  blood,  and  desiccation  of  the  nerves  and  muscles  in  conse- 
quence of  violent  vomiting  and  loss  of  water;  recently,  however,  this 
author  retroverted  from  his  former  opinion.  Fr,  Muller^'*  considers 
tetany  as  a  reflex  process  originating  in  the  stomach,  and  bases  his  view 
upon  the  fact  that  tetany  may  occur  in  a  variety  of  intestinal  diseases 
with  irritation  of  the  mucosa,  even  in  the  presence  of  entozoa ;  in  one  of 
his  cases  he  could  produce  an  attack  by  mere  tapping  op  th^  epigastrium. 

French  authors,  and  also  some  Germans,  such  as  Loeb,""  Bamberger,"* 
Albu,^*^^  and  others,  supporters  of  Bouchard's  doctrine  on  auto-intoxi- 
cation, consider  tetany  in  complication  with  gastric  dilatation  as  tbe  effect 
of  certain  toxins  taken  into  the  circulation.  Bouveret  and  Devic  tried 
to  support  this  view  by  the  proof  that  when  the  alcoholic  extmct  of  slowly 
dried  gastric  contents  of  patients  afflicted  with  hyperchlorhydria  was  in- 
jected into  a  vein  of  a  rabbit*  convulsions  or  death  were  caused.     Partic- 


•*Gumpr«clit,  Centmjblatt  fUr  innere  Medicin,  1807,  No,  24.  (Excellent  descrip- 
tion of  ^strio  tetiiny, ) 

»Mtlazicek,  Wii^ntr  klinimhe  Wochenschrift,  LSJ»4,  No.  44,  46,  48. 

•♦KiegfU  DeutscJiert  Arcliiv  fOr  klinistlip  Metiicin,  Bii.  12. 

•"  E\val<i  and  Jiicolis^ohn,  \>rhandhingen  dea  12,  Kongressea  fiir  innere  Medicin, 
1803. 

»«Fr.  Mtil]L>r;  Charit^aimalen,  1888,  Bd.  13. 

■'Ku&8mftiil,  Dcutschea  Archiv  fOr  kHni»che  M«dicin,  1869,  Bd.  6,  S.  455  etc 

«Fr.  MUlIor,  l.c. 

"Loeb,  Deutachea  Archiv  ftlr  kliniache  Medicfn^  Bd.  46,  S.  OS. 

>«  Btt  ml  Merger,  RpfiTiprt  Ccntralblatt  fOr  kliniwhc  Medk'in»  1892,  S,  1009. 

i*>^Albu,  Volkmanu'a  Sammluug  klinischer  Vortrfige,  1899,  No.  254. 
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ularly,  digestive  matures  with  a  great  superabundance  of  free  hydro- 
chloric acid  were  shown  to  possess  such  toxic  qualities.  Cassaet  and 
F6r^/**'  however,  were  able  to  isolate  the  same  substance  from  gastric 
contents  of  other  persons  not  suffering  from  tetany.  Fleiner^***  and  Gott- 
lieb employed  gastric  contents,  taken  immediately  after  a  convulsive 
attack  and  manufactured  after  the  method  of  Bouveret  and  Devic,  and 
observed  after  the  subcutaneous  injection  of  the  same  into  guinea-pig^ 
clonic  contractions,  but  nothing  resembling  tetany.  Gumprecht's  experi- 
ments also  were  without  result.  Finally,  recent  observations  have  shown 
that  tetany  occurs  also  in  cases  of  pyloric  carcinoma  in  which  hydrochloric 
aciil  was  absent,  but  lactic  acid  was  abundant.  It  is  worth  while  to  men- 
tion that  Kulneff^"*  also  could  produce  toxic  bases  (in  one  case,  a^thylen- 
diamin)  from  the  contents  of  dilated  stomachs,  with  or  without  carcinoma. 
As  seen,  the  doctrine  of  auto- intoxication  is  still  without  a  solid  scientific 
foundation. 

The  diagnosis  of  tetany  is  readily  made  under  consideration  of  the 
symptoms  mentioned  above. 

[It  is  but  in  recent  limes  that  another  cause  has  been  found  for  the 
development  of  that  form  of  tetany  which  usually  had  been  regarded  as 
dependent  on  obstructive  disease  of  the  pylorus  or  obstructive  dilatation, 
namely,  the  presence  of  foreign  bodies  in  the  stomach. 


In  a  report  in  the  Annflb  of  Surgery,  Drcember,  H)04,  Dr.  James  P.  Warbaaao 
g'ivos  the  history'  of  a  man  who  was  a  profeasional  8V?altower  of  metallic  substances. 
Warbasse  mentions  brieHy  the  surgery  of  tetany,  giving  crexlit  to  Mayo  Robaon  aa 
the  first  to  present  the  surgery  of  Ihia  condition.  Albu>  Germain  SC>e.  and  Berloz- 
lieimer  have  re<'ogiiiM<*d  the  importance  of  mechanJeiil  ga#itrie  irritation  as  an 
iftiologie«l  factnr*  Warbasse  was  uuahle  to  find  in  the  literature  the  report  of  any 
case  due  to  foreijju  l>fHiie?t  in  the  fitomach.  Cunninghntii.  Aunals  of  Surgery.  April, 
1^104.  ret-orda  seven  easeii  treated  surgieally,  and  an  eighth  ease  from  hia  own  ob- 
Bervulion.  Three  eaaea  were  ri'|*ortpd  by  Mayo  Hobson,  two  h}'  Fleiiier,  one  by  Gum- 
precht.  and  one  by  Cainl"^  WarbnsHe^a  ease  deserves  «peeial  mention,  on  account 
of  the  peculiar  eircumatancea.  Tliia  'iiuman  ostrich"  ha^l  for  several  yuara  been 
Bwallowing  artietea  passed  up  from  tlie  audience.  He  increased  the  number  and  size 
of  articles  nwal lowed,  btit  had  no  bad  immediate  attacks.  He  had  sufTercd  with 
frequent  cramps  in  the  catf  of  the  right  leg  during  the  past  two  years.  This  cramp 
waa  often  t*o  severe  rt«  to  awaken  him  from  soiind  Bleep.  He  waa  seized  at  various 
timen  nvith  i'onvult*ioiiR..  On  April  .10,  lft04,  he  swallowed  nailn.  koys.  and  two  watch- 
c!iain«.  While  still  on  tho  sitage  he  was  seized  with  vomiting  and  spasm  of  the 
throat-uiUf*elei*,  and  fell  uncnnaeious  in  a  tetanic  attack.  Was  removed  to  the  iJer- 
man  Ilo^^pital.     In  this,  ae  in  the  previous  attaeks,  there  waa  a  auccession  of  spaa- 


^^  Casflaet  et  F^r<^.  Socif-t^  de  Biologie,  June  24.  I  Rf>4. 
i«5  Fleiner,  .\rchiv  fiir  Verdauungskrankhpiten,  IROft,  Bd.  1. 
"•*  Kulnetf.  Berliner  klinische  Wochenschrift,  1891,  No.  44. 
'"HVi</e  Boas,  this  book,  i'.  508.1 
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mcMlic  seizures,  Practicully  all  of  the  voluntary  Tnuneles  were  involved — lega,  arniB* 
neck,  fucf.  and  extt-nrtors  of  the  trunk.  Often  the  ctjintriietiotiB  of  the  exteusior  iiiua- 
fh'a  t>f  th<?  spin?  and  legs  wpre  so  strong  as  to  ninsti  the  whole  body  to  bouncl  from 
the  floor  in  a  iMJsition  of  opisthotonots. 

Sometimc'9  during  the  intervals  between  attacks  the  patient  regained  ooiiscioaa- 
neiis,  and  entered  into  conversation;  at  other  times  the  spasms  followetl  in  quick  aiic- 
cesiaion,  Thtae  seizures  presented  three  Htngea:  (1)  All  of  the  attacks  were  pnj- 
ceded  by  vomiting  or  a  violent  etTort  at  vomiting,  (2t  This  was  always  followed 
by  a  Bensation  of  choking,  as  though  he  were  being  strangled  and  could  not  get  air — 
evidently  as  spasms  of  the  glottis  muscles.  (3|  He  then  fell  uneonsoioua  to  the 
flour,  and  the  comtuilsions  immediately  8i4per\'ened.  During  the  lirat  two  stages  there 
Wfia  filwaya  a  sensation  of  dijizinesa.  After  from  one  to  six  or  eight  conviilaionft  the 
attack  subsided,  and  the  patient  went  about  liia  buaineas. 

Fluoroscopic  examination  and  an  x-ray  picture  showed  a  mass  of  foreign  mat- 
ter in  tlie  region  of  the  cardiac  end  of  the  Btomach,  This  maes  was  in  the  form  of 
a  ball  or  neat;  no  separate  foreign  substances  eould  be  detected  in  any  other  location. 

Operation,  May  3d-  Abdomen  opened  through  left  rectu>^  muscle,  and  stotnach 
brought  into  wound.  Transverse  opening  made  in  stomach  over  cardiac  end-  The 
hand,  introduced  in  this  opening,  difltx>vered  a  mas9  of  metiillic  substances  felted 
tfjgether  and  bound  by  chainH  into  a  nest.  Tliis  was  separated,  and  the  following 
artit'les  removed:  seven  |iocket-kmvea,  seven  door  keys,  twenty  nails  (two  and  one- 
half  inchea  long),  one  small  S[)Oou,  one  button-hook,  an  ordinary  pin,  a  knife-spring, 
and  two  waich-chaina  (one  grddplated,  the  other  silver).  The  total  weight  of 
these  things  was  sixteen  ounces  (4S0  grammefll.  The  mucous  membrane  of  the 
stomach  appeared  slightly  congested,  but  otherwise  normal.  There  was  some 
ililatfttion  of  the  left  end  of  the  stomach,  induced  by  the  weight  of  it«  contents  and 
the  inolfectual  efTorte  at  expulsion.  There  were  no  peritoneal  adhesions  or  evidence* 
of  irritation,  excepting  the  adhesion  of  the  stomach  to  the  former  sear,  which  was 
about  in  the  middle  of  the  organ,  and  which  had  encouraged  the  development  of  a 
rnrdiae  pouch,  (Patient  ha{l  Ijeen  operated  on  once  before,  on  January  3,  1901,  at 
St.  John's  Hoflpital  for  the  same  trouble,  A  gastrotomy  had  been  done,  and  the  fol- 
lowing articles  had  l>een  removed:  one  hundred  and  twenty-nine  ordinary  pins,  two 
horse-shoe  nails,  twelve  wire  nails,  two  keys,  and  two  watch-ehaina.  At  that  time 
he  made  a  good  Teeovery,  and  wa»  discharged  three  weeks  later,)  The  stomach- wound 
vva«  closed  with  chroniic  gut  suturea,  and  the  slack  of  the  stomach-wall  taken  up 
alwjul  two  inches  by  making  a  longitudinal  fold,  opproxiuiating  two  surfaces  about 
un  inch  broad.  The  patient  was  ke]>t  on  nutrient  enema  for  five  days,  being  allowed 
a  ftmall  amount  of  water  by  mouth  from  the  tirst.  At  the  end  of  live  days  he  wa» 
permitted  fluid  diet,  and  two  weeks  after  the  Ofieratton  fwll  diet.  He  was  discharged 
from  the  hospital,  cured,  at  the  end  of  three  weeks. 

The  patient  recognised  one  knife  that  he  had  awallowed  five  months  before. 
The  button-hook  had  been  swallowed  ten  months  before. 

The  symptoms  of  tetany  in  this  case  were  not  recognised  until  after  the  opere- 
tfon,  when  a  history  of  his  recpnt  attacks  was  obtained,  and  the  facts  concerning 
previous  attacks  inquired  Into.  The  symptomH  described  by  TrousseaUt  Chvostek. 
Krb,  and  Hofmann  were  not  elieited.  ThiJ^  man,  as  was  the  case  with  the  patient 
r<>|»ortiMl  by  Cunningham,  had  ri^peatcdly  fallen  in  tetanic  convulsions,  and  been  in 
three  different  hospitals^  nnd  the  disease  failed  of  recognition. 

Dr.  Warbasse  concludes  with  the  following  words:  "The  cause  of  this  man's 
sj^Tnptoms  cannot  l>e  found  in  pyloric  stenosis.     What  moderate  dilatation  he  had 
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was  due  to  the  dragging  tlown  by  llie  weight  of  foreign  matter,  and  to  the  efforts  of 
the  stouiach  to  empty  itnt^lf  of  a  uui.hs  that  4.-ou]d  not  pu.sH  tlirough  thu  pylorus.  Ah 
41  matter  of  fact,  u  iiurmjil  pylorua  may  be  tht?  cause  of  dilatation  if  it  la  not  largo 
enotigh  to  ui'(."ommodate  the  t'ontent*  which  tlie  stomach  i»  trying  to  extrude.  As  far 
an  the  dtect  on  the  8toaiac<h-\VAll  goes,  it  amounts  Ut  the  situie  thing  as  stenosis  of 
the  pyloruM.  It  s,eeni8  to  me  that  thi»  case  speakn  for  the  mechanical  theory  of  the 
irtiologj-  of  gastrie  tetoiny.l 

(2)  GaHric  IlwinorrJiage  in  the  Course  of  Obstruction  Insufficicnctf. 

In  certain  ionns  of  <>b8truction  insuificieneY  si^verc  intercurrent 
hj»?inoiThau<'s  were  l're*|iiently  observed,  particularly  under  two  circum- 
stances: tJrs^t,  in  eases  of  Ijunign  pyloric  stenosis;  and  second,  in  those  of 
livlnric  ejircinonuUtuis  uleer.  It  is*  true,  bleedings  also  occur  in  pyloric, 
carcinomata  wiiliout  ulcer,  but  u^naliy  never  to  such  an  extent  as  in  the 
said  fnnns.  The  bleedings?  occur  especially  in  cases  of  grave  benign 
stenosis  of  the  pylorus;  in  one  ease  I  observed  it  also  in  a  so-called  reht- 
tive  stenosis.  Usually,  the  pyloric  stenosis  was  preceded  for  some  time 
by  gymptoms  of  ulcer  wil!i  hwmatemesis.  At  the  acme  of  the  develop- 
nient,  frequently  «fter  dietetic  errors,  there  occur  in  connection  with  more 
or  less  violent  gastralgia  severe  ha^mo^^hage8,  which,  as  a  rule,  ceasing 
with  suitable  measures,  may  repeat  themselves  after  a  longer  or  shorter 
interval.  Wliether  we  have  to  deal  in  such  eases  with  recrudescence  of 
the  ulcer  or  with  enrrosiou  nf  the  mucosa  and  blood-vessels  is  difficult  to 
decide.  The  interesting  researches  on  rabbits  by  Talma"^"  teach  that 
besides  chemically  different  gastric  contents,  i.e.^  superacidity,  an  increased 
tension  of  the  gastric  wall  may  produce  gastroiiialacie  processes  in  the 
mucous  membrane.  Probably  there  exist  similar  conditions  in  pyloric 
stenosis. 


DifferentiAt  Diagnasls. 

The  differentia!  diagnosis  in  stasis  insuiiicieucy  must  he  taken  under 
consideration,  first,  to  demarcate  the  grave  motor  disturbance  from  other 
gastric  diseases,  then,  after  ascertained  diagnosis,  to  contemplate  the 
various  aptiological  possibilities.  As  the  hitter  has  already  been  done  in 
discussing  the  various  types  of  insufficiency,  we  need  not  revert  to  it 
again. 

As  to  difTcrential  diagnosis  of  stasis  insufficiency  from  other  gastrie 
affections,  diseases  such  as  gastritis,  nervous  dyspepsia,  and  ulcer  may 
hardly  be  considered  at  the  present  time,  if  examination  is  carefully  made; 
but  the  (1)  physiologic  large  stomach  (megalogastria),  (2)  myasthenia,  and 
(3)  giistroptosis  will  have  to  be  considered  in  differential  diagnosis. 


i«  Talma,  Zeits<-hrift  far  klinische  >redietn,  Bd.  27.  ITeft  1  and  2. 
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'         L  Megalogasiria, — Wu     liave     iliRHissed     tlie     different ial     feyinptoms 
(p.  483). 

2,  The  description  of  methanitul  inguHiciency  of  the  first  and  second 
degrees  has  givmi  us  the  chief  differential  signs  of  either  eondition.  It 
remains  for  us  to  eompile  hriefly  the  diagnostic  characteristics  whieh 
ripeak  for  stasis  iusufficiLMRV  and  against  atony. 

The  stasis  insullu'icmy  h  a  grave  disease,  rarely  curable  by  medi- 
cines; sinii)le  atony,  however,  is  a  benign  affection,  capable  of  repair.*,  and 
Mot  e^entially  debilitating  to  the  general  organism,  especially  if  suitable 
measures  are  applied.  The  stasis  insufficiency  is  characterised  by  the 
abnormal  accumulation  of  products  of  decomposition  of  the  ehynR*  in  the 
stomach  at  a  time  when  the  same  under  norma!  conditions  is  usually  fre«' 
of  fot)d-reninanta,  as,  for  instance,  in  the  morninjo:  before  partaking  of 
food.  The  stomach-contents  show,  according  to  the  inciting  cause,  varied 
characteristics;  but  there  is  always  an  abnormal  acid  formation — either 
abundant  hydrochloric  acid  secretion,  or,  much  rarer,  excessive  lactic  and 
fatty  acid  production.  These  abnormal  conditions  are  very  often  asso-  M 
ciatcd  with  the  pressure  of  sarcintB  and  yeast  in  large  quantities.  In  ■ 
atony  of  the  stomach,  the  organ  is  in  the  morning  either  entirely  empty, 
or  may  contain  a  greater  or  lesser  amount  of  gastric  juice,  and  occasionally 
also  a  small  amount  of  food  remnants,  which,  however,  do  not  show  any 
signs  of  abnormal  decomposition.  Once  in  a  while  there  may  occur  sar- 
cinge  or  j-east  fungi;  but  in  sucli  cases  they  are  not  found  constantly,  nor 
in  considerable  quantities. 

In  stasis  insufTiciency  caused  by  stenosis,  at  an  early  stage  gastric 
gtiffening  and  even  peristaltic  unrest  manifests  itself,  but  never  in  simple 
myasthenia.  Diuresis  in  cases  of  stasis  insufficiency  is  always  more  or 
less  diminished,  and  in  consequence  the  specific  gravity  of  the  urine  is 
higher  than  norma! ;  in  gastric  atony,  diuresis  is  usually  sufficient  or 
reduced  but  slightly,  and  the  specific  gravity  of  the  urine  is  lower. 

The  bowels  arc  usually  very  much  constipated  in  stasis  insufficiency; 
such  may  he  ilie  case  also  in  atony,  but  there  are  frequent  cases  of  normal 
bowel  movements.  In  Ibe  former  there  are  occasionally  the  symptoms 
of  tetany,  while  in  atony  such  disturbances  do  not  occur. 

All  other  manifestiitions.  sucli  as  vomiting,  pain,  gas  formation  in 
stomach  and  intestines,  emaciation,  sensation  of  raid  in  the  extremities 
are  found  so  frequently  in  common  in  either  of  the  affections,  that  differ* 
ential  diagnosis  behveen  them  could  not  be  made,  based  upon  these 
symptoms  alone. 

3.  On  the  differential  diagnosis  between  ectasia  and  gastroptosis,  sec 
page  545« 
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Treatment  of  Motor  Insufficiency  of  the  Second  Degree. 

The  treatment  must  consider  first  the  setioltigy,  and  second  the  symp- 
toms. The  better  informed  we  are  iibout  the  inciting  cause  of  the  stasi« 
inaufficiency,  the  better-devised  and  better-aimed  the  treatment  will  be. 
There  are  nuTiierous*  eases  of  upfjarciitly  grave  insufHcieney  which  are 
cured  completely  on  administration  <d  rational  iulermil  treatment;  there 
are  other  cases  in  wliich  the  internal  treatinent  may  act  palliatively,  but 
only  the  knife  k«(ls  to  a  lasting  eure.  To  the  fanner  type  belong  the 
8]>astic  pyloric  stenosis,  which  may  often  l»e  removed  permanently,  and 
the  atonic  dilatations;  to  the  latter  type,  the  organic  stenosis,  whatever 
the  aetiology  rnay  be.  [Even  in  the  latter  eases  it  is  worth  while  to  make 
a  trial  with  thiosinaminc;  in  some  cases  a  t'ure  residted,  which  has  lasted 
for  over  eighteen  months.]  T  mentifm  first  two  examples  of  perfectly 
cured  stasis  insufheiency,  one  case  of  pylorospasni,  another  of  severe  atony. 

Cask  L — 11.,  me^v<'lijint,  37  yr'nrH  of  a^o.  Excepting  diphtheria,  patient  always 
L<?altli.v.  Nut^iiug  nbi^oninal  a»  to  fnh«*rittTiiire.  The  giistric  c'om|>lrtint  lui»  been 
existing  for  iivp  or  t*ix  ycurs^  and  majiif('si*'d  itself  first  in  tf'miwrary  gastric  pains. 
Patient  did  not  [my  niucd  attention  li>  it,  ate  and  drank  tiff  /ifci/iiwi,  exeesaea  in 
alcohol  and  tohu**co.  Gradually  (Tansidcralih*  dc-trrioration.  Ri'gularly  and  soon  after 
ingestion  of  food  severe  fitomarh-aclu?  upfwared,  ending  Bometimes  in  vomiting. 
>ieverthpleft8,  patient  fnantinnod  his  former  nu^thod  of  l»f<*,  ate  mid  drank  as  in  healthy 
days.  Tlie  entaHtroplip  came  in  April,  1!>00.  The  pain  exaeertwited  to  intolerable- 
neAS;  vomiting*  tK-eHrrnd  regularly  even  nfter  Kinall  meals.  The  vomited  material 
consisted  of  copiouH  tUiid  hubstanees  to  a  niiirh  larger  extent  than  corresponding  to 
the  quantity  of  the  ingrjuta,  and  hjid  a  foul  smell.  Krut-tation,  too,  had  frequently 
the  smell  of  rotten  e^gft^.  SimnltaniHtu.Hlv.  <N)mplete  anorexfa,  inereased  thirst,  severe 
constipation.  Patient  had  loKt  tweiity-liv*'  |>oiind;4  In  weight,  PliyHioal  examination 
shows  djlatntion  of  tlip  Htoniueh,  pronouneed  HUcciiMsion  sound,  food  remnants  umount- 
htg  to  more  than  one  litre  after  test-fiupper.  In  the  fermenting  gaatrie  contents 
abundant  hydroeblorfe  acid;  in  the  sediment  Harcinse,  yeast,  fatly  aeid  eryatala, 
abundant  starch,  a  few  ninsele- fibres. 

Treatment:  Admittanee  to  a  Atinalorium  for  gnstrle  diseases,  with  the  neces- 
aarj*  dietetie  and  oth^r  dirpctiuns.  The  result  wan  exeellpnt.  All  complaints,  ex- 
cepting an  oeeaniomil  hearlbiirn,  eeased;  patient  gjiineiH  ten  pounds  in  weight,  and 
can  now  stand  very  well  Uw  foo<L  seleettnl,  ti>  he  sure,  for  the  purfHi^e,  Tlie  re- 
peatfdly-made  examination  of  tliP  stomafh.  (>pfore  partaking  of  food,  Bhows  that  it 
IS  empty. 

Case  II, — .L  H..  IHi  years  of  age,  suffered  for  the  last  three  years  from  loss  of 
'appetite  and  vomiting  of  copious  fionr  rleeomposed  food  remnan tin.  repeated  sometimea 
daily  or  eve rj""  second  or  third  daiy.  FrccpiCTit  ovt'rloudiag  with  indigestible  fuod  was 
fiitated  as  {etiological  factor.  Tlie  (examination  shows  large  dilatation  of  the  stomach, 
no  tenderness  or  pain.  Tn  the  stomach,  which  was  explored  for  almost  a  year,  there 
were  regidarly  in  the  morning  stngmint  musses,  vnr\-ing  in  amount  from  '/,«  to  IVj 
litres.  Gastric  contents  intensely  acid:  HCl  nrnonnts  to  fl,li>  to  0.1  f)  per  cent.  No 
lactic  acid.  The  well-known  three  strata;  gas  fermentation,  Tn  the  sediment  con- 
stAntly  ftardno)  and  yeast.     DiagTlo^sis:    atonic  ectusy.     Regular  lavage  tn  the  morn- 
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ing  is  of  little  effect  as  to  retention  oi  fond,  because  patient  iIot»s  not  eomplj  with 
the  dietetic  diroetioiis.  After  one  yrar's  treutment^  relatives  of  the  putJL'nt  arc  ad- 
vised  to  have  the  patient  operated  on  for  gastroenterostomy,  liecaiwe  patient  liad 
remained  verj'  ba<?kward  in  nutrition  and  development.  Operation  refused-  Six 
months  later  pntieni  retnrn.«i  wellnouriKhed,  stating  that  be  can  eat  any  kind  of  food 
'\vitlioiit  vonjiiling,  and  that  lavage  of  the  stomach  haa  not  lM?en  neeesnary  for  several 
months.  Examination  of  the  htoninch  in  the  morning  exhibits  but  ver^'  small  ([uan- 
tity  of  remnants  of  slightly  acid  reaction. 

Internal  treatnient  must,  whatever  the  jetiolog)^  of  the  insufficiency 
may  he,  keep  in  view  the  same  principles,  namely,  the  removal  of  the 
iinpedinicnts  and  ihe  slrengthenitig  of  the  gastric  muscles. 

Diet  is  the  most  important  factor  as  regards  the  former.  We  have 
herehy  to  consider  two  tusks:  Iirst,  that  of  improving  the  general  nutri- 
tion of  the  patient,  who,  as  a  rule,  13  very  much  debilitated;  second,  that 
of  arresting  the  nnfjivourahle  motor  and  ahsorljent  function  of  the  ga^ 
tro-enterie  canal  and  the  subsequent  altered  digestive  condition?  for 
the  total  alimentary  apparatus.  We  shall  approach  nearest  to  the  former 
problem  Ity  advising  the  patient  to  take  frequent  but  small  meaU,  whereby 
we  simultaneously  make  favourable  conditions  for  the  propulsion  of  the 
ingesta  into  the  intestine.  The  conception  of  -'small  meals"  must  vary 
for  each  case  of  insnfflciency  according  to  its  degree.  fSome  writers  have 
rceommentlcd  two  large  meals,  to  be  taken  morning  and  evening,  after 
previous  lavage  of  the  stomach  (Bettmann).] 

The  particuhir  selection  of  fond  also  depends,  above  all,  upon  thr 
degree  of  dihitation  and  tlie  type  and  extent  of  the  fermentative  pro- 
ceBses;  but  one  thing  can  be  said  without  doubt,  that  frequent  and  small 
meals,  iinrl  among  them  especially  solid  food,  can  be  best  borne.  It  h 
only  doubtful  whether,  as  taught  by  van  Swieten,  and  after  him  even  at 
the  present  time  experienced  authors  (among  others  Ewald),  fluids  should 
be  forliidden  entirely  or  almost  entirely,  or  whether,  as  Liebermeister,**^ 
Flciner,!^"  Riege!,^""  Penzoldt,!^''  Albu,*'*  Pick,^^=  and  others  advise,  fluid 
or  pulpy  food  should  be  recommended.  According  to  my  conception,  the 
selection  of  food  depends,  as  emphasised  also  by  Riegcl,  not  a  little  upon 
the  condition  of  secretion.  In  benign  pyloric  stenosis  w4th  byperchlor- 
hydria,  solid  proteid  substances  also  are  very  soon  liquefied  in  cases  of 
stenosing  gastritis  and  pyloric  carcinoma ;  with  achlorhydria,  such  is  the 
ease  to  a  much  smaller  extent.     In  the  former  cases,  therefore,  solid  si 


'^  Liebenneister.  Die  Krankl*eiten  der  I'nterleibsorganG,  Leipzig.  1894. 

'"*  Kleiner,  Volkraann'ft  Sammlunp  kliniaeher  VortrUge. 

"*  RiegeU  v.  T.eyden*«  Hundbueh  der  Frnilhrnngstherapie,  Hd.  2.  P.  43  et  ncq, 

*'**  IVnzotdt,  in  Pens^oldt-Stintzing'H  TTandbneh  der  Hpeeiellen  Tberapie,  2  Aufl..  Bd, 

'^'  Albii,  Dentsehe  nipdieinische  Wo<"hens('brift,  IWO^  No.  IL 

1'*  Pick,  \'orleaungen  Uber  Magen*  und  Darmkrankheiten,  \Vieii»  1805,  I  Theil. 
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stances  arc  adaptable;  in  the  liiUer,  at;  lar  as  it  pertains  to  solid  proteid 
substances^  they  ought  to  be  taken  only  in  predigested  condition,  ll 
must,  however,  be  admitted  that  fluids  in  small  sqjarate  quMutities  are 
well  borne,  even  lu  inenfficiency  with  absence  of  llClj  and  are  propelled 
throngh  the  pylorns.  Riegel  advises,  in  eases  of  the  latter  type,  caution 
in  administering  carbohydrates,  but  this  caution  is  valid  only  for  the 
insohiblu  carbohyd raters.  Fats,  at  least  in  large  quantitici*,  are  not  well 
borne  in  all  cases  of  stasis  insufficiency.  Very  appn^iriate  is,  in  general, 
milk  in  small  doses,  the  nourishing  value  of  whtch  may  be  enhanced  by 
addition  of  finely  divided  auiylum  substances  (Icgunien^,  rice  and  oatmeal 
flour,  mondaniin,  ete.). 

In  grave  cases  of  stasis  insufficiency  we  seldom  succeed  in  covering 
the  want  of  fluid  of  the  organism  by  tlie  way  of  the  stomach.  The  ques- 
tion of  rectal  introduction  of  water  enters  into  the  foreground.  The 
diuresis  must  give  us  a  kind  of  a  standard.  In  csiscs  where  the  urim' 
amounts  to  less  than  600  cubic  centimetres  during  twenty-four  hours  1 
iidminister  under  all  circumstances  rectal  eneuia,  and  that  so  frequently 
as  necessary  during  the  twenty-four  hours  till  the  diuresis  of  one  litre  is 
reached. 

In  eases  of  pronounced  developuient  of  the  symptoms,  particularly 
of  the  vomiting  and  pain,  and  the  bodily  strength  permitting,  the  patient 
may  be  fed  exclusively  by  the  reetmn  for  a  longer  time  (one  to  two  weeksK 
In  several  cases  of  gastric  ectasia  after  ulcer,  1  had  the  great  fortune 
through  this  method  to  oliserve  that  the  patients  felt  considerably  better 
for  many  months  than  ever  before.  Rossler"^  and  Schlesinger"*  also 
gained  remarkable  results  by  rectal  feeding  in  several  cases. 

As  to  special  diet,  the  following  principles  have  to  be  considered. 
The  quantity  of  beverages  allowed  may  amount  to  about  1000  to  1500 
cubic  centimetres  during  twenty-four  hours,  and  when  the  mntor  ftmction 
is  especially  reduced,  to  even  less.  The  fluids  to  be  taken  should  be 
administered  with  the  view  of  nutritiousness — above  all,  as  already  men- 
tioned, milk  and  ]mrtieularly  cream,  the  digestibility  of  which  may  be 
enhanced  by  addition  of  some  brandy.  Tea,  even  coffee,  in  small  quanti- 
ties, may  be  allowed.  Among  other  fluids,  beef -tea.  yolk  of  an  egg^  gruel 
in  doses  of  50  to  100  cubic  centimetres  may  be  recommended.  Acidulous 
mineral  waters,  as  well  as  nil  other  mineral  waters,  are  to  he  limited  within 
the  al>ovc-mentioned  amount.  [In  the  administration  of  mineral  waters  the 
patients  are  often  sinned  against,  even  by  phyi»icians  of  great  renown,  as 
I  had  the  experience  while  spending  a  season  at  Bedford  Springs,  Pa. 


»"  R5ss1c-r,  Wipner  kliiiiHohe  WorhenHchrift,  18fl3,  No,  40. 
t«i  SehlMinger.  ibid.,  1805,  No.  19. 
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The  indiBcriminate  advice  of  physicians  to  go  to  watering  places  and  lo 
drink  large  quantities  of  inineml  waters  witliout  having  made  a  careful 
examination  of  the  condition  of  the  stomach,  is  certainly  a  wrong  to  the 
patients,]  If  great  thirst  is  present,  ice,  iced  milk,  iced  coffee,  and  iced 
tea  are  very  appropriate  substances,  but  it  will  be  advisable  to  caution  the 
patient  against  the  dangers  of  a  precipitate  quenching  of  the  thirst.  To 
mention  it  here,  Kiogel  recommends  Dover's  powder  (0.4)  as  a  thirst- 
quenching  remedy. 

As  to  rectal  feeding,  the  authorities  do  not  agree  on  delails,  but,  as 
a  whole,  emulsified  soft-boiled  eggs  (consistency  of  a  plum)  or  peptone, 
bouillon,  claret,  form  the  chief  matter  (see  page  U(M).  The  nutrient 
enemata,  applied  by  myself,  and  well  tried,  liave  been  des^^ribed  (page  455). 
Such  nutrient  enemata  may  be  administered  two  or  .three  times  during 
the  daytime. 

In  the  selection  of  the  food  the  amount  of  water  contained  in  it  must 
be  considered,  too ;  on  account  of  this,  roasted  meats  are  to  be  *  pre- 
ferred to  the  boiled  ones,  rich  in  water,  Furthcrniore,  the  Itread  (wheat 
and  rye  bread)  is  to  be  cut  in  slices  and  toasted,  or  only  the  crusts  are 
allowed.  Likewise  vegetables  rich  in  water,  as  well  as  fruit  conspicuous 
for  its  amount  of  water,  ought  to  be  avoided. 

Among  the  fats,  fresh  butter  and  eocotinut  butter,  which  is  almost  free 
of  fatty  acid,  may  be  permitted  in  small  doses,*  but  in  such  cases,  too,  it 
depends  upon  the  subjective  tolerance  and  the  result  of  the  examination 
of  the  gastric  contents. 

A  remedy  of  considerable  palliative  value  is  lavage  of  the  stomachr 
Its  therapeutic  importance  rests  upon  the  removal  of  stagnant  chyrae 
remnants;  in  cases  where  such  an  abnormal  accumulation  does  not  exist, 
or  no  longer  exists,  gastric  lavage  is  superfluous. 

Gastric  lavage  is  effected  at  the  present  time  almost  everywhere  by 
means  of  a  siphon  jipparatus;  the  stouiach-pump,  not  offering  any  advan- 
tage, has  been  rightly  forsaken.  LMvuge  may  be  performed  with  wanu 
water^  or  with  addition  of  various  kinds.  In  cases  of  pronounced  hyper- 
chlorhydria  and  sarcinae  and  yeast  fermentation,  I  usually  prefer  to  use 
an  addition  of  sodium  bicarbonate  (1  to  2  per  cent.);  in  lactic  and  butyrir 
acid  fermentation,  as  well  as  foetid  decomposition,  antiseptic  additions 
may  be  made,  such  ae,  for  instance,  resorcin  {2  to  ;i  per  cent.),  sodium 
salicylate  (1  to  5  per  cent.),  salicylic  acid  (3  to  IDOO),  boric  acid  (3  per 
cent.),  sodiimi  benzoate  (1  to  3  per  cent,),  chlorofomi  water  (1  per  cent), 
creolin  (10  to  15  drops  lo  1  litre),  or  better,  lysol  in  the  same  dose:  finally. 


I 


•  Who  ever  has  frequently  removed  the  contents  from  a  .severely  ililnted  stomach 
in  the  early  morning  will  know  that  the  mime  frequently  eontains  large  quantitiea 
of  fat. 
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ichthyol  (10  to  2U  drops  to  1  litre  of  waiter).  The  latter  has  proved  itself 
ertirient,  particularly  u^'aiiiiit  fa-lid  dtHOUiposition,  in  a  few  cases.  A 
really  eclatant  and  lasting^  usefulness*  of  any  of  these  antiseptic  additions, 
however,  was  not  observed  by  me;  especially,  1  never  succeeded  in  remov* 
ing  sarcinie  from  tlie  gastric  contents  Uy  means  of  these  antiseptics,  unles^s 
by  strengthening  of  the  gastric  nmscles  the  stagnation  itself  disap- 
|)eared. 

The  question  at  what  time  the  stomach  should  he  washed  out  has 
been  disc^usscd  in  the  (ieneral  Part  (page  '^^•^^)*  1  only  emphasise  that  the 
most  favourable  time  is  in  the  morning,  because  the  stagnant  contents  of 

tthc  jejune  stomacli  are  unlit  for  absorption  and  propulsion  into  the 
intestine.  In  the  evening  1  use  lavage  only  if  severe  pain,  nausea,  and 
inclination  to  vomiting  demand  it.  In  severe  cases  it  is  occasionally 
necessary  to  rid  llie  stomach  of  i^tagnanl  masses  in  tlie  morning  and 
evening. 

■The  usefulness  of  gastric  lavage  manifests  itself,  first,  through  the 
subjectively  improved  condition,  the  increase  of  appetite,  the  ceasing  of 
pain;  objectively  through  the  ceasing  of  vomiting,  increased  diuresis, 
lessening  ut'  the  constipation,  gain  in  body  weight.  Tin*  quicker  the  effect 
of  the  gastric  lavage  ensues,  the  more  ra]>jdly  the  stagnant  masses  decrease, 
the  better  the  prognosis.  If  by  lavage  little  or  nothing  at  alt  is  gained, 
the  prognosis  is  always  tristc. 

In  favourable  cases  and  under  the  effect  of  the  gastric  lavage,  a 
meebanical  insufficiency  of  the  second  degree  frequently  becomes  one  of 
the  JiFst  degree;  and  instead  of  stagnant  contents  in  the  morning,  only 
gastric  juice  is  found.  xVs  an  instance  tif  this  kind,  I  shall  discuss  a  case 
in  the  section  on  gastro-succorrlnea. 

Partly  on  acctniut  of  occasional  errors  in  diet,  but  especially  on 
account  of  the  surely  inereasing  disorders  in  compensation,  particularly 
in  pyloric  stenosis,  the  effect  of  lavage,  as  already  mentioned  by  v.  Leube 
and  Oser  for  a  long  time,  gradually  decrease«^  and  finally  ceases  entirely. 
At  this  stage  the  patient  feels  most  wretched,  and  vomits  after  the  inges- 
tion of  the  smallest  quantity  of  solid  or  liquid  food.  In  other  cases  the 
retiex  excitability  has  become  so  slight  that  not  even  vomiting  occurs,  but 
on  corresponding  filling  up  of  tlie  stomach  there  is  an  ^'overflow." 
IJgually,  the  effect  of  the  lavage,  as  well  as  of  the  general  treatment, 
depends  on  the  inciting  cause.  In  carcinomatous  pyloric  stenosis,  even 
before  an  advanced  stage,  the  effect  of  the  treatment  will  evidently  always 
be  less  satisfactory^  than  in  cicatrised  or  spa^stic  stenosis  or  atonic  ectasy. 

In  very  debilitated  patients  I  ropliiw  ^intric  lavage  by  simple  expression,  whicli, 
however,  has  not  the  wanie  effect  bh  tlie  former,  but  fan  lie  [wrformed  in  a  iniieh 
shorter  time,     T  .idviH*!  piitients  with   stasia  inMuflicicney,  who  on  (lewiuTit  of  over* 
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lilling  of  the  Htonmch  are  disturbt'd  in  their  night  rent,  to  gi't  rid  of  a  portion 
the  gastric  wmtents  by  Pxprej*H.i«)n  in  the  ("ni*iiin;j!:  hi'fnn*  ^<>i«ig  to  bed.  The  effect 
of  this  proct^durc  i*  not  essentially  inferjfir  tu  the  Itmniiigh  washing  out  of  the 
Atomach. 

A  new  procedure,  recommended  by  P,  Cohnheim^'^'  for  the  cure  of 
bpastic  and  organic  stenosis,  namely,  the  oil  method,  desenes  to  be  men- 
tioned. For  i?<Miie  time  oO  eiihit*  ceiitimetrt's  ol"  pure  olivtMiil  is  to  Ik* 
taken  or  introduced  by  the  tiihe,  three  times  a  day.  oiu'  hnur  before  meals, 
or  OBce  a  day  150  cubic  centimetres  of  olive-oil  warmed  to  body  tempera- 
ture  ig  introduced  into  the  empty  stomach.  According  to  Cohnheim,  the 
administration  of  oil  corresponds  to  three  indications,  namely,  as  an  anti- 
spasmodic, diminntion  of  friction,  and  improvement  of  the  state  of  nutri- 
tion. To  thi&  may  be  added  the  observation  made  by  Strauss,  Mathieu, 
and  others,  that  the  fats  coii.'iidcrably  diminish  the  production  of  hydro- 
chloric acid.  Cohnheim  recommends  the  said  procedure  particularly  in 
spastic  stenosis,  but  also  in  organic  steno*;is,  whereby  he  observed  consid- 
erable improvement  or  even  cure.  Further  oliservnlions  will  have  to 
demonstrate  the  applicability,  the  value,  and  the  limitations  of  the 
method. 

Next  to  gastric  lavage,  tlie  external  and  internal  faradisation  of  the 
gastro-intestinal  region  is  the  most  frefpiently  applied  and  best  approved 
remedial  agent.  The  tcchntfjue  has  alnady  been  briefly  described  (page 
■IH7;  see  also  jjage  i3;34).  An  elTcct  from  faradisation  niiglil  be  c.vps.'cted 
perhaps  in  cases  of  muscular  atony,  while  in  pyloric  stenosis  the  gastric 
muscles  have  spontaneously  become  so  hypertrophic  ihal  further  aid  will 
be  hardly  necessary,  and  can  hardly  be  fiirtlu-r  ex|iected. 

Gastric  massage,  connected  usually  with  nuissage  of  the  whole 
abdomen,  may  pursue  two  aims:  first.  In  pntpel  the  stagnant  chyme  into 
the  intestine;  or  second,  to  better  nourish  the  gastni-eivtcric  ntuscles 
by  enhanced  blood-circulation,  and  to  strengthen  them  for  better  com- 
pensation. The  first  purpose  is  not  without  the  danger  of  transplanting 
(he  niiuiberless  infectimis  germs  of  the  half  putrid  chyme  into  the  inte,-*- 
t"ne.  Moreover,  it  is  quite  undetided  whether  we  really  can  succeed  in 
propelling  by  massage  the  greater  portion  of  the  contents  through  the 
pvforus.  In  pyloric  stenosis  the  effect  of  massage  must  not  lie  estimated 
very  highly,  but  better  prospects  might  be  had  in  myasthenia,  though  in 
the  latter  cases  also  we  nmst  not  expect  too  much. 

The  hydrtUherapeutic  measures  also  are  for  the  purpose  of  increas- 
ing the  appetite,  of  improving  the  general   state  of  nutrition,   and  of 

"*P.  Cohnheim,  Arehiv  fUr  VerdauungHkrankhdlen.  189R.  Bd  ,5.  Heft  4;  Dcutschp 
mediciniBchn  Wochenschrift,  1!)00.  Verrinsbeilngp  No.  6;  13:  internationalpr 
med.  Kongrcss  in  Paris,  rcportt^d  in  Tkrliner  klin.  Wochenschrift.  1^00.  P.  740. 
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infliicnciiig  tlie  loctil  pnKTsg.  H  ydropiUliie  packs  (Umschlage)  and 
doutlifs  to  the  giistro-entiTic  region,  and  fnt'tion,  are  nevertheless  good  aida 
ill  the  trentnient  of  etta^y  uf  the  Htonmch. 

Jiecauf^e,  aw  it*  well  kfiowu  by  experience,  the  adipose  tissue  disappears 
rattier  rapidly,  tlie  use  (if  well-fittiiig  abdominal  bandages  is  to  be  reeom- 
iiH'ndi'd  as  an  a[jpn>ptialc  palliative  remedy.  The  number  is  su  large  that 
it  becnmci*  ditlieult  to  discuss  even  a  part  of  the  recommended  supporters. 
I  prefer  Banh^nlienL'r's  abdoounal  corset  (jice  page  .*J43),  or  a  rubber 
Iwindage  madf  of  a  single  pitie  fastened  to  a  pelvic  belt  and  closed  ante- 
riorly by  a  belt. 

The  mcditiuai  ireatmfnf  is  intended  to  increase  the  motor  function 
ol'  the  or^an  and  to  decrease  I  he  processes  of  decomposition  in  the  stomach 
( gastro-ent^ric  antisi^pgis).  In  order  ttj  stimulate  the  motor  function, 
the  strychnia  preparations  (i-xtrartmu  nut-is  vomica\  O.O^S  to  0.05,  or  also 
strychnia  nitrate.  fJ.Dl,  hypodermically)  have  frequently  been  employed. 
Their  effcTt  in  eases  of  ]>yloric  steno^iiB  is,  for  the  above-given  reasons,  very 
doidktfuh 

Kuhii""*  recently,  experimenting  with  a  greater  series  of  anti-fer- 
mcntfltivu  reutediej^  in  regard  to  their  capability  of  inhibiting  gas  forma- 
tion, catue  to  the  conclusion  that  salicylic  acid,  for  some  time  reconi- 
loi'ndcd  UK  pre  veil  ling  gastric  fermentation,  in  doses  of  0.5  to  1.5  and 
sodium  salicyhite  (1.0  to  2,0)»  also  saccharine  and  sodium  l>enzoate  (0.5 
to  1.0  to  2J))  are  in  the  front  rank.  In  my  [)raeticc,  sodium  salicylate  in 
doses  of  LO  to  *^JI  grammes  pro  di*'  1ms  often  been  of  great  service. 

In  cases  of  marked  lactic  and  butyric  acid  fcnnentation  a  persistent 
ailministration  of  hydroibloric  arid  (10  td  15  drops  in  water)  has  been  of 
si>nie  use.  Xaiinyn  tirsl  recommended  large  doses  of  carbolic  acid  (0.1 
to  IK?) — for  instance: — 

Ji   AcitJi  tju'ljolii'i 2.5 

Piilvi'ris  n)di<-ii4  ultlioais - q.  s. 

u.  f,  pilulap  No.  XXV. 

Sig. :     Onr  pill  tliref  tinu"^  n  day. 

But  I  did  t>ot  observe  any  ^^iJeeia]  elTeet. 

(Hhcr  drugs  to  he  mentioned  are  bismuth  salicylate,  salol,  beta- 
naphthol,  benzona])hthol  (Ewald).^*'  and  menthol.  The  French,  partic- 
ularly (Bouchard.  Dujardin-Beaumetz,  and  olliers),  are  great  eulogists  of 
the  auti-fprnieutative  treatment  of  gastric  diseases,  A  real  effect  is  not 
to  be  expected  from  any  other  of  these  drugs.  Their  use  contributes  only 
to  the  quieting  of  an  immoderately  developed  jdinrmacological  conscience. 


»"Kuhn,  Lr, 

"'  Ewatd,  Berliner  kliniache  \VochenHi'l*rift.  Isn2.  Xa.  26  and  27. 
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II.  Mcnche'^'*  highly  values  re^nrein  for  various  gastric  affections^ 
iDclu{lmf?  iX'tasift.  mid  rLcrijiijiiciRls  resorcin  in  solution: —  _ 

B   KeHoreiiii  resublirauti    (Men-k).    2.0  :  115.0                ■ 

Tmrturse  rlipi  vinosip- .  5.0                              ■ 

^_                  Synipi  sinipUds* .. ,  . .  20.0                            M 

^B            M.  D.  IT)  vitro  utgro.  ■ 
^^             Sigr.     *3iie  tablei^poonful  twice  a  day. 

I  observed  occasional  r<?siilts,  and  usually  g^ive  it  dissolved  in  chloro- 
form water: — 

IJ  Resorcini  reaublimati  ...  2.0  m 

^K  Aquap   fhforofonini    Hiitviiiit^r 150.0  ■ 

^V^  Big.:     One  tHb!i-i<«ptK)nfi]l  thrf^  tinier  a  duy.  4 

A  few  syni)itorHs  b^nnetinies  require  .*pccial  treatment,  for  instance, 
vomiting,  ancirexia,  inponniia,  and  constipation. 

The  best  measure  apiiust  vomiting  in  stuBis  insufficiency  is.  as  empha- 
sised  above,  gastric  lavajie.  If  we  do  not  succeed  with  lavage,  we  will  not 
succeed  with  medicine.  In  suth  cuhcj^  fading  by  the  tjioiith  must  be  limited 
to  the  smallest  measure  possible,  while  rectal  feeding  must  be  applied  to  a 
large  extent. 

Against  anorexia,  bark  of  condurango  has  been  u&ed  very  frequently  J 
best  in  form  of  fluid  extract,  in  doses  of  1  teaspoonful  in  water  three  or  fourl 
times  a   day.     It  may  be  appropriately   combined  wnth   fluid   extract  of 
Colombo,  or  with  creas<^te  or  extract  of  nux  vomica. 

If  sleeplessness  is  present  as  n^idt  of  pain,  the  above-mentioned  nar* 
cotics  may  be  considered;  in  nervons  insomnia,  sul phonal  or  trional   (1.0 
dissolved  in  boiling  water  and  cooled  tn  a  temperature  of  40°  C),  or  cbloralj 
hydrate  in  suppositories   (2.0).  may  be  administered.  " 

As  a  nile,  I  do  not  prescribe  purgatives  for  constipation,  but  1  regard 
irrigation  with  soap-suds,  castor  or  cod-liver  oil  emulsion,  glycerine,  etc.. 
as  BufBcient.  As  the  diet  is  an  exceedingly  bland  one,  daily  evacuation 
need  not  be  insisted  upon,  unless  disturbing  symptoms  (headache,  marked 
llatidency)  demand  it. 

No  definite  principle  has  Ix^en  laid  out  for  the  treatment  of  tetany; 
as  a  rule,  narcotic  or  stimulating  remedies  must  be  resorted  to,  For  the 
former,  I  would  recommend  the  rectal  administration  of  chloral  hydrate 
(2.0  to  3.0  pro  dosi)  as  the  best.  Of  not  less  importance  is  the  promotion 
of  diuresis,  whereby  the  toxins  circulating  in  the  blood  are  eliminated  quick- 
est. Tn  tlie  case  described  above,  repeated  introduction  of  milk  into  the 
rectnni  proved  apparently  very  eflicient.  In  another  case,  tliongh  lesi] 
severe,  this  measure  was  also  helpful. 

Hi  H.  Mpnclie,  Cimtrajblatt  filr  klinisHit'  McKlioin,  18JJ1,  P.  377. 
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Mineral  waters  are  decidedly  conirorindicaied  in  cases  of  stasis  insiiffi- 
ci^fii^,  likewise  the  systeniaiic  mc  of  commercial  sour  waters;  but  there  is 
no  ubjet'tioii  to  the  use  of  nnjor  (irnid)  baths,  sait-baths,  and  thalvbeate 
bathe.  For  the  after-treatment  of  stasis  insutlicieiicy,  either  improved  or 
cured  by  surgical  intervention,  an  abode  at  the  ghore  or  in  the  mountaina 
18  to  be  recommended.  Those  rej*orts  deserve  preference  in  which  there  is 
the  possibility  of  a  rational  diet. 


Surgical  Treatment. 

Almost  simultaneoufily  with  the  introduction  of  the  radical  operation 
for  malignant  tiimourB  of  the  stomach  by  Billroth  and  his  disciples,  there 
developed  the  endeavour  to  reetore  functional  activity  to  the  dilated  stom- 
ach by  means  of  surgical  intervention.  It  deserves  to  be  mentioned  that  Kuss- 
maul»^**  in  186!),  foresaw  the  possibility  of  surgical  treatment  of  pyloric 
stenosis.  It  is  a  command  of  piety  toward  the  Pastmaster  of  the  Clinics, 
to  reiterate  here  liis  memorable  wordSj  written  nearly  forty  years  a^o; 
"Whether  perhaps  holder  generations  of  a  far  distant  future  iviU  undertake 
to  ohiain  in  such  casfjs  nidical  resuHs  through  gastroiomy,  formnlion  of  a 
gastric  fistula,  and  divulsion  of  the  stricture  by  knife  or  bougie,  who  ivould 
venture  to  answer  at  the  present  timef  One  mttst  even  fear  of  reaping  still 
or  lond  mockery  by  merely  asking  the  quesHvu/' 

There  is  no  uniformity  of  opinion  among  surgeons  as  to  pertinent 
methods  of  operation;  indications  for  the  individual  metliod  become  more 
distinct  and  ]>recise,  the  lar^'er  experience  grows.  Not  a  little  in  this  regard 
has  been  contributed  by  the  perfected  methods  of  examination,  and  this  fact 
was  repeatedly  admitted  by  the  surgeons;  for  the  ftirther  development  of 
the  snrgical  treatment  of  gastric  insufficiency,  the  greater  precisenesa  and 
subtilisation  of  the  diagnosis  will  be  of  greatest  importance. 

The  advice  for  surgical  procedure  in  cases  of  gastric  insufficiency  de- 
pends first  upon  the  answer  to  the  preliminary  question  as  to  the  srtiolog}'^  of 
the  affection,  and  above  all,  whether  the  process  is  malignant.  In  the  latter 
ca^e  surgical  inten'cntion  may  serve  under  favourable  conditions  as  life-pro- 
longing hut  not  life-preserving.  If  a  malignant  process  can  he  4'xcliided,  the 
more  exact  knowledge  of  the  cause  of  the  mechanical  insufficiency,  which 
in  many  cases  at  least  may  he  elicited  with  certainty,  is  desirable,  of 
course,  but  not  at  all  nect^sary. 

In  discussing  a  surgical  intervention,  the  following  questions  must  be 
considered : — 

1.  Is  an  operation  necessary? 


'i^KuMmaul,  D«utschefl  Arcliiv  fUr  kliniacbe  Medicin,  186&j  Bd.  6,  P.  485. 
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2.  Does  the  operation  Htill  offer  any  chance  in  the  condition  in  which 
the  patient  h  existing? 

3»  Which  method  should  be  selected? 

The  first  question  is  not  at  nil  eaev  to  answer*  If  a  more  extended 
experience  coullrnis  the  above  (p.  515)  reported  observations  that  stasis 
insuthcieney  in  apparently  grave  cases  of  long  standing  is  frequently  cured, 
we  cannot  haptuizard  reconunend  the  patient  to  undergo  the  risk  of  an 
operation,  which  may  be  not  without  perih  As  a  whole,  it  will  be  to  some 
advantage,  especially  in  eases  of  pylorus  spasm,  which  may  be  favourably 
influenced  by  internal  treatment,  to  limit  onef^elf  to  hmg-continued  palli- 
ative measure?  (oil-cure,  lavage,  diet,  etc.).  It  cannot  be  denied  that  some- 
times certain  complicating  circumstances,  such  as  frequently  repeated 
hapmorrhages  or  recrudescrencea,  may  give  occasion  for  an  fjperation. ;  the 
same  must,  however,  in  this  purely  transitory  form,  not  be  recognised  a?i  a 
generally  valid  operative  nieasure.  The  same  is  the  case  with  insutficiency 
dependent  upon  »tony.  In  these  eases,  also,  surgical  treatment  vrill  be  the 
exception.  The  palliative  measures  must  be  applied  thoroughly  at  least  for 
a  long  period  of  time  before  we  appeal  to  the  surgCH^n.  It  is  different  as 
to  organic  atenosis.  In  these  cases  also  there  may  not  be  a  fully  developed 
pyloric  stenosis;  the  hypertrophic  muscles  may  do  their  function  for  a  long 
time  and  prevent  disturbances  in  compensation.  But  in  the  majonty  of 
cases  which  come  under  our  observation,  the  process  has  progressed  so  far 
that  a  real  and  lasting  cure,  or  even  improvement,  can  he  gained  usually 
only  by  means  of  the  knife.  The  intlieation  for  an  operation  is,  according 
to  the  circumstances  of  the  individual  case,  more  or  less  urgent.  A  good 
standard  criterion  for  the  gravity  of  the  case  rests  in  the  careful  measuring 
of  the  retained  contents.  If  the  same^  under  appropriate  treatment, 
becomes  gradually  lessened,  or  if  perhaps  very  soon  gastro-chylorrhoea 
occurs  instead  of  gastric  stagnation,  or  if  the  Btomach,  after  a  few  washings- 
out,  is  empty  in  tlic  morning,  the  prognosis  may  usually  he  considered  good. 
Cases  of  this  kind  do  not  belong  to  the  surgical  forum.  Besides  the  stag- 
nant masses,  the  general  etrength  of  the  body,  the  weight  and  diuresis  must 
rcr]uire  our  attention.  Putting  these  three  factors  together  we  may  very 
soon  come  to  a  decision  as  to  Tffhat  prospects  we  may  have  in  the  internal 
treatment  of  the  case  in  question.  Furthermore,  the  social  condition  of  the 
patient  must  be  considered.  I  would,  ffjr  instance,  not,  or  only  exception- 
ally, recommended  the  operation  to  an  official,  living  in  quiet  circumstances, 
hut  I  would  re*:ommend  it  to  a  saloon-keeper  or  wine-agent,  in  whom  a 
good  stomach  is  an  absolute  necessity.  Fleincr'-^  states  (juite  correctly  that 
the  pecuniar)*  circumstances  may  also  have  to  be  taken  into  consideration. 


'*'  Kleiner,  Volkmiinn'8  Sammlung  klin,  Vortriigp,  1894.  X.  F.,  No.  103 
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For  instance,  in  tiie  iiiso  of  a  labnurtr  who  must  provide  daily  bread  for  a 
large  family,  and  t-aDiiot  provide  the  prescribed  diet  for  hims^eJf,  an  opera- 
tion may  become  nete^ary  at  an  earlier  time  tiian  in  case  of  a  well-to-do 
woman,  who  can  afford  the  lu.xury  of  an  appropriate  diet. 

The  seeond  question,  as  to  whether  the  operation  offers  a  good  ehance 
under  the  conditioo  of  the  reduced  nutrition  and  at  the  stage  of  the  procesj^, 
must  likewise  be  carefully  discussed.  In  general,  the  majority  of  patienta 
decide  for  operation  only  at  a  period  when  they  themselves  are  convinced 
of  the  uaelesaness  of  any  and  all  palhative  measures.  This  period  often 
coincides  with  that  of  extreme  inanition.  It  is  evident  that  under  Buch 
circumstances  any  good  effect  nf  the  operation  can  hardly  be  expected;  and 
yet  even  in  such  apparently  desperate  eases  favourable  results  have  been 
observed.  Even  after  an  attack  of  tetany,  operative  cures  were  observed 
by  Alho  and  myself  (p.  508). 

The  third  question  pertains  to  the  choice  of  the  operative  method. 
Under  certain 'circumstances,  namely,  if  the  diagnosis  is  clear,  the  operative 
method  and  even  the  prognosis  may  be  decided  ujion  from  the  onset.  In 
other  less  clear  cases*  the  choice  of  operative  method  must  be  left  to  the 
surgeon,  according  to  the  conditions  found  during  the  operation. 

(1)  Loreias  tViglial  tlivttifiion  of  the  pfflortm, — The  nature  of  the 
method  consists  of  exposing  and  opening  the  stomach,  after  previously  care- 
ful lavage,  by  an  incision  parallel  to  the  costal  arch,  and  subsequent  expan- 
sion of  the  pylorus  by  introduction  of  nne  or  both  index  fingers. 

As  to  the  results  of  the  operation,  Haberkant^-^  has  compiled  31  eases, 
with  19  cures  and  13  deaths — a  mortality  of  3H,7  per  cent. 

The  drawbacks  of  the  operation,  not  frequently  performed  in  Grcnnany, 
are  the  following:  the  digital  divulsion  does  not  prevent  return  of  the 
stenosis;  in  several  cases  the  operation  had  to  be  repeated.  Furthermore, 
casefl  have  been  reported  in  which  the  digital  divulsion  was  attempted,  but 
did  not  succeed.  In  such  a  case  Novaro'-^^  had  to  make  resection  of  the 
pylorus;  in  another,  pyloroplasty;  in  the  latter  case  the  mucosa  was  so 
nmch  torn  in  two  places  by  the  attempts  at  dilatation,  which  had  no  efTect» 
that  tlie  patient  died.  Furtliennore,  the  proceeding  may  fail  on  account  of 
marked  thickening  and  callositic^s  of  the  pyloric  wall,  or  of  adhesions  of 
the  pylorus  with  neighbouring  organs,  T/oreta*s  digital  divulsion  is  accord- 
ingly an  insecure  procedure,  not  entirely  without  danger,  and  applicable 
only  in  a  certain  number  of  cases  of  pyloric  stenosis.  Terrier  and  Hart- 
mann,'-^  therefore,  correctly  state:  *T*est  nne  operation  a  abandonner  et 
cpii  ne  doit  plus  rentrer  cpie  dans  le  domaine  de  I'historie." 


■ 


i«  Halierkant,  Archiv  ffir  klin.  Chirurgtp,  ISflO,  Bd.  51,  P.  535. 
*»Novaro,  rmitrili.  alia  rbiniirp.  dpllo  stoniam,  Sioniirt,  1B90, 
ta  Terrk^r  and  Uttrtiimnn,  I.e.,  P.  326. 
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2.  Tucl'ing  ike  Oadric  Walk  According  iu  Bircher^^*  (GastropH- 
m/to),— This  iiiothad  i^  applicuhle  cxcluBively  in  tu^es  of  atonic  dilatation, 
Tlie  abovG-mentioned  author  conceived  thti  poasibiHty  of  increasing  the 
motor  activity  of  the  stomach  by  lese^ening  the  size  of  the  gastric  cavity; 
this  he  Bought  to  perform  by  estabUshing  iohh  in  the  gastric  walk.  Thus 
the  greater  curvature  is  elevated ;  that  is,  the  lowermost  point  of  the  stom- 
ach is  raised  to  such  a  position  that  the  contractions  of  that  organ  are  able 
to  force  the  ingesta  tliroygli  the  pylorus.  The  operation  consists  in  mak- 
ing an  incision  15  centimetres  in  U'ngth  6ovm  to  the  peritoneumj  which  is 
then  also  incised.  Next  the  stomach  ia  lifted  out  of  the  wound  and  spread 
out  flat;  for  this  pur|Toge  the  ei^ges  of  the  wound  must  be  markedly 
retracted.  The  anterior  wall  of  the  stomach  is  then  made  shorter  by  means 
of  a  longitudinal  fold;  in  securing  the  latter  the  two  extremities  of  the 
greater  curvature  are  united  by  means  of  a  suture  with  the  corresponding 
points  of  the  lesser  curvature,  after  which  the  fold  Itetween  tliene  points  is 
also  sutured.  Thn&  a  fold  of  tissue  is  suspended  within  the  stomach, 
which  runs  parallel  to  the  lon^ntudinal  axis  froni  al>ovc  downward. 
Bircher  obtained  favourable  res^jlts  in  three  casea  (one  died  three  months 
after  operation,  from  cancer  of  the  pylorus),  Bircher  favours  diminishing 
the  size  of  the  stomach  by  means  of  an  operative  procedure  whenever  medi- 
cation and  mechanical  therapy  give  but  temporary  relief.  As^ide  from 
Bircher  himself,  contributions  have  been  made  on  the  subject  of  gastro- 
pHcation  by  Weir,  Brandt.  Ewart  and  Bennett.  Boretius  Nicholaysen,  Shat- 
tock,  Porter  and  Wricrlit,  Roux,  Moynihan,  Tricomi,  llartmann."''  Sur- 
geons all  agree  that  this  procedure  need  rarely  he  considered  in  cases  of 
atonic  inBufficiency,  for  tx|ually  good  resulta  are  obtained  by  means  of  suit- 
able, diet  and  gastric  lavage.  Tt  is  also  quite  evident,  as  lias  been  very 
properly  stated  by  UUmann,***  that  Bircher's  method  has  influence  npon 
the  size  but  not  upon  the  relaxed  condition  of  the  organ.  This  operation 
has  been  performed  only  rarely. 

3,  Heitieke-Mikiflirz  pTfhrophutif.—Thh  operation,  which  has  been 
devised  independently  by  v.  Heineke'^^  and  by  v.  Mikulicz,*-"  consists,  after 
opening  the  abdominal  cavity  and  drawing  the  stomach  up.  in  incising  the 
pylorus  and,  if  constricted,  in  splitting  it  in  its  longitudinal  axis.  The 
longitudinal  wound,  which  extends  right  and  left  into  the  healthy  wall  of 


t^*  Unitiriflj  Bircher.  Korrcspondenzblatl  fflr  schweizer  Aerxte,  1801,  No.  23»  and 

181)4,  No.  18. 
'**  Quoted  from  TerrH*r  tmil  TlartTnann,  ?.f.,  S.  339. 
'*■  ininrftnn,  Mfinrhcnfr  mr<Mt  inistln*  Wnhrhenscbrift,  1805.  No.  W, 
»«  V.  Hdneke,  FronmlltlfM*.  Op'ratum  dor  Fylnnisatenos*?.  Inaug.-Disfl.,  FUrtli,  ll 
*»  V.  Mikulicz,  Verhandlungcn  dea  16  Kongresse*  der  deutftohen  Qoaenachait  fflr 

Chirurgie,  1887, 
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the  stomach  and  duodenum,  m  convertt-Hl  into  a  vertical  one  by  retracting  the 
edges  of  the  wound  at  the  niiddlf;  tliis  vertical  wound  is  then  closed  by 
joeans  of  several  rows  of  sutures.  The  posterior  wall  of  the  new  canal  is 
then  formed  by  the  old  S4'ar  and  the  anterior  wall  by  the  healthy  portion 
of  the  dnodentini  and  the  stoiiiaeh.  The  res^ults  of  pyloroplasty  are  quite 
favourable,  according  to  the  recent  comparisons  of  Canjoie.  Terrier  and 
Hartinunn.  Of  121  caaes  of  pyloroplasty  only  19  died;  that  it*,  a  mortality 
of  15.7  per  cent.  Pylorop!a.*ty  is  as  little  likely  to  prevent  recurrence  as 
g-astro-enterostomy,  which  is  to  !>e  described  later;  this  fact  may  be  at- 
tributed to  a  certain  extent  to  faulty  indications.  When  |>crformed  under 
favourable  circumstances,  pyloroplasty  is  the  ideal  operation  in  benign 
pyloric  stenosis,  even  though  the  majority  of  surgc»ons  do  not  value  it  as 
highly  as  gastro-enterostomy.  According  to  v.  ilikulicz  and  Kausch,'*" 
pyloroplasty  is  contra*indicated  in  the  folh>wing  cases: — 

(fl)  In  fixation  of  the  pylorus,  especially  when  the  fixation  is  in  a 
high  position ;  this  operation  cannot  prevent  kinking  due  to  fixation,  and 
may  indeed  favour  it. 

(?/)  Pyloroplasty  cannot  be  employed  when  the  pylorus  is  infiltrated, 
as  is  the  case  not  infrequt^ntly  in  nicer  and  old  scars,  or  when  involved 
by  large  ulcers  in  its  neighbourhood.  The  suture  cannot  he  depended  upon 
in  infiltrated  or  markedly  scarred  tissue:  furthermore,  the  ]>ylorus  which 
has  been  dilated  by  means  of  such  a  plastic  operation  may  again  become 
constricted  as  a  result  of  further  contraction  of  the  scar  tissue.  A  fresh 
ulcer  in  itself  is  not  a  eontra-indication  to  pyloroplasty. 

(c)  It  is  always  possible  wlien  marked  gastric  atony  and  ectasia  exist, 
that  the  weak  motor  activity  of  the  stomach  is  unable  to  force  food  out  of  the 
dilated  pylorus*  since  the  latter  is  always  decidedly  higljer  than  the  most 
dependent  portion  of  the  eetatic  stomach. 

[Mayo*  states  bis  experience  as  to  pyloroplasty  (iriefly  as  follows: 
"Tlie  pyloroplasty  of  Heineke-Mikulicz.  in  our  experience,  has  but  little 
risk  in  suitable  eases,  but  is  open  to  objection.  It  enlarges  the  calibre  as 
much  in  an  upward  direction  as  downward  in  the  line  of  drainage,  and  the 
extent  to  which  this  enlargement  can  be  carried  out  is  limited.  The  pyloinis. 
following  this  operation,  is  exceedingly  prone  to  become  adherent,  so  that 
the  opening  remains  at  a  high  level.  The  stomach,  if  greatly  dilated,  must 
elevate  the  food  to  the  highflying  outlet,  and  it  frequently  happens  that  the 
degenerated  muscle  fibres  are  incapable  of  the  muscular  effort,  and,  as  a 
result,  the  patient  is  not  materially  benefited.     In  threr  mw^\?  n'c  fnMened 


ri 


*  [William  J.  Majo»  Tlie  JoiirnnI  of  The  Amerifnn  ^tt^ditnl   Aasoclntion,  Juni* 
tl,  in04-  AnmtlH  of  Stirgcry.  Philad*^!ptiin.  XnvemiHT.  l!>n:>J 

I"  Handbiieli  der  prnktiwhen  Chiriirgie  von  v.  Bergtnanti.  v.  Bnina  imd  v.  Mikulicz, 
IDOO,  Septtratabdnirk,  P.  23. 
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the  pylorus,  after  opera tian^  to  ike  region  of  the  umbilicus  hif  suiutc,  to 
secure  a  loir  draintuje  puiiti,  tatinfj  adnfnlaj^e  of  (hf  fact  that  adhrnon  aftrr 
Operation  was  the  rtflc,  to  st'cure  fi.i'ation  at  a  more  ffnonrable  ftitualion. 
These  three  cases  have  continued  in  good  health,  but  ihtrr  are  valid  objec* 
lions  to  the  plan.  In  i!ie  seven  cases  wliidi  rame  tn  iHHOiHlury  operation, 
the  adhesions  were  rno^t  marked.  Gastro-jt'junnsloiuy  in  each  eai?e  resiilteti 
in  cures.  In  the  remaining  fourteen  eases,  cure  re."*ulleil.  In  four  cascs> 
an  ulcer  was  exeised  at  the  Kanie  time,  with  favminihle  nsult.  Pyloroplaety 
has  a  small  fiekl  of  iiKefuhiess,  but  in  performing,'  it  Ihe  later  i)liin  nf  Miku- 
licz should  be  adopted.  The  incision  should  be  eurvf^d  dnA\^nva^d  upon  both 
the  slomuch  and  duodcnuui,  much  like  the  Finney  mt'tliod,  the  result  being 
to  give  nil  increased  cidibre  over  pyloroplasty  as  ordimirily  performed,  and 
establishing  better  draina^^e  lines. 

"The  priui-ii>le  in  phii^lie  unitm.  established  hy  pylonjplasty,  is  one  of 
the  lirst  importance  and  widely  used  in  surgery.  It  is  I'Siu'eially  valuable 
in  choosing  the  line  of  closure  after  excising  gastric  ulcers,  etc.'' 

Another  operatiiui  which  may  he  performed  in  i-onditions  of  this  kin<l. 
is  the  gastra-duodt'uostoniy  of  Fiuney.  Mayo*  followed  tlie  plan  of  Finn<,*y 
in  58  operations,  with  -t  deaths  and  with  2  secondary  operations.  In  his 
first- mentioned  article  he  reports  his  Iin^t  4(1  cases  with  but  1  death,  but  in 
the  next  12  cases  there  were  ;i  deaths.  Mayo  counts  all  deaths  following  in 
the  hospital  after  operation,  and  so  it  does  not  seem  quite  fair  to  count 
two  of  the  deaths,  as  one  was  from  pneumonia  after  comjdcte  recovery  and 
one  from  embolus  due  to  an  tdd  endocarditis.  Mayo  states  that  subjects 
for  this  operation  should  be  carefully  selected;  extensive  disease,  adhesions, 
a  short  gastrobepatie  omentum,  and  especially  the  presence  of  sear-tissue, 
should  be  considered  a  contra-iudieation,  as  it  is  just  in  these  varieties  tliat 
gastro-jejunostomy  gives  the  most  satisfactory  results.  Two  of  the  four 
deatJis  were  due  to  suture  leakage  on  account  of  tensitux  in  scar  tissue.] 

4.  Gastro-enterosfonii^. — The  object  of  gastro-enterostomy  is  to  obtain 
a  new  channel  for  the  discharge  of  the  chyme,  hy  perfornung  an  anasto- 
mosis between  the  stoniatb  and  the  small  intestines.  As  experience  hiis 
taught  lis,  this  procetlure  overeoniea,  as  a  nde.  the  mechanical  disturbane*'. 
whatever  its  eause  may  be.  Relying  iijion  a  fin^vious  suggestion  of  Nieola- 
doni,  Wolfler,*^"  in  1881,  performed  the  first  gastro-f enterostomy;  Wolfler's 
operation  consisted  in  selecting  a  section  of  tlir  jt'juniiui  lying  about  4<) 
centimetres  from  the  pylorus  and  drawing  it  over  the  transverse  colon  and 
great  omentum:  next  the  stomach  and  the  jejunum  iire  incisefl  and  the 
two  wounds  united  by  suture.     Both  Courvoisier  and  v.   Hacker  deviated 


I 


♦William  J.  Mayo.  ^r. 
»w\Volller,  Coiitmlblfttt  fllr  aiirurgie,  1881,  No.  45, 
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from  tliifl  techEique.  The  foniitT^^*  proposed  making  an  incision  in  the 
gastrocolic  ligament  and  the  mesocolon,  through  which  opening  a  liigh  coil 
of  the  small  intestine  is  dra^n  and  brought  into  comnaunication  with  the 
stomach  by  inserting  it  into  the  posterior  wall  of  that  organ,  v.  Hacker's^** 
operation  consisted  in  pushing  the  stomach  and  the  transverse  colon  upward 
and  severing  the  niesocolon  at  a  point  free  of  hlood-supply*  The  edges 
of  this  incision  are  then  fixed  to  t!ie  posterior  wall  of  the  stomach  by  means 
of  a  suture,  after  which  a  high  loop  of  the  small  intestines  is  joined  to  the 
stomach  at  this  site.  Aside  from  tlie  above  methods,  others  have  been  sug- 
gested and  brought  into  practice,  to  mention  and  explain  which  would  lead 
us  into  too  lengthy  a  discussion.  Observations  as  to  the  advantages  and 
disadvantages  of  the  single  methods  are  for  the  present  still  divided;  the 
material  is  also  still  too  small  to  reach  a  definite  decision  as  to  the  vari- 
ously mentioned  niodifieations.  With  reference  to  the  results  of  the  oper- 
ation, we  may  consider  them  comparatively  favourable  in  the  benign  pyloric 
stenoses,  and  it  may  be  anticipated  that  with  betterment  of  technique,  and 
perhaps  also  by  obtaining  the  patient's  con^^cnt  for  an  early  operation,  tlie 
chances  will  be  even  better.  The  static-tics  naturally  vary  considerably. 
A  comparison  of  various  large  groups  of  results  (C'hlumski'"*)  shows  that 
the  mortality  rate  for  gastroH?nterostomy  in  benign  stenosis  is  approximately 
20  per  cent.     This  percentage  is  decidedly  increased  in  malignant  stenoses. 

Gastro-enterostomy  possesses  the  widest  range  of  usefulness  of  all 
the  operations  to  be  considered  in  the  cure  of  ectasia.  It  may  be 
employed  under  all  circunist4inces,  and  in  every  form  and  genesis  of  that 
condition;  for  example,  it  may  also  he  resorted  to  in  atonic  dilatation,  in 
which,  as  far  as  I  know,  gastro-enterostomy  has,  however,  only  been  per- 
formed twice  (Jeanneh*^*  v.  KleeP-'"). 

[Mayo's  statistics  of  gastro-jejunostomy  shows  421  cases.  Of  these 
there  were  307  cases  of  benign  nature,  with  19  deaths  (6  per  cent) ;  of  the 
malignant  114  cases,  there  were  21  deaths  (lf>  per  cent.). 

E.  G.  Roos,  Scranton,  reports  excellent  results  (unpublished)  in  a  num- 
Ijcr  of  operations  on  the  stomach;  he  usually  prefers  the  anterior  gastro- 
enterostomy, and  the  Kocher  method,  especially  the  so-called  Y-method.] 

5.  Rejection  of  the  Ptjloms  which  has  been  Cnnstricted  by  an  Ulcer. — 
This  operation  was  first  performed  for  an  obstructing  ulcer  by  Rydygier,^^* 


"» Courroisier,  Centralblatt  flir  Chirurgie,  1883,  No,  49. 
"«  V.  Hrtpkpr,  Vprhaiidlim^en  rler  dputs^hon  rrcsell^^chflft  fllr  Cliirurgie,  1885, 
»="  rhluniski\  BeitTii|?e  jut  klinischfn  Chirurgie,  ISflS,  Rd.  20,  8.  2.11, 
»"  Jcunnpl.  Ari'hives  prnvinc.  do  clrinirpc,  ISO:?,  Ko.  1. 
'**  V.  Klpef.  rpf.  in  Bt-rlinpr  klinische  Woohenschrift.  1803,  No.  44,  8.  lORO. 
>«  Rvdygier.  Volkinnnrrh  Sfimmlimg  klinischer  Vortrilge,  1882,  No.  220,  and  Bpt- 
lint^r  kliniache  WoeliL-nschrift^  1B82»  No.  3. 
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in  1881.  The  majority  of  surgeons  coudenm  this  procedure  because  of 
its  accompanying  diingers,  uncertain  functional  results,  and  on  account 
of  the  technical  dit!kulties  which  it  encounters.  The  operation  ia  only 
justified  in  the  comparatively  few  cases  in  which,  during  its  performance, 
the  character  of  the  pyloric  stenosis  (benign  or  malignant)  can  not  be 
established  with  certainty. 

(  [William  L.  Rodman,  referring  to  operations  of  this  kind  in  the  Jour- 
nal of  the  Amcrtcan  Medical  Association  of  June  9,  1900,  says:  "If  it  were 
certain  tliat  individual  operators  had  been  as  ready  in  reporting  unsucces^ 
ful  ag  they  have  successful  cases,  it  would  not  be  difficult  to  answer  thi» 
question.  It  is,  of  course,  tlie  ideal  operation  and  method  of  treatment: 
absolutely  prevents  malignant  degeneration,  and  leaves  the  stomacli  in  tbe 
best  condition  for  future  use.  I  have  been  able  to  collect  from  literature 
and  extensive  personal  correspondence  detailed  rej>orts  of  40  pylorectomieSy 
partial  gastrectomies  and  excisions,  with  6  deaths.  Certainly  this  is  a  good 
showing  when  the  nature  of  many  of  the  cases  is  considered,  operation  in 
them  having  been  undertaken  for  supposed  malignant  disease  on  account 
of  a  tumour  with  dense  adhesions,  and  other  conditions  not  conducive  in 
a  favourable  operative  result.  This,  furthermore,  includes  cases  operated 
since  1881.  when  Rydygier  performed  the  first  operation  of  the  kind. 
(This  operation  was  soon  followed  (1S82)  by  an  equally  successful  case  in 
the  hands  of  Cjieniy.)  Certainly  the  radical  treatment  of  gastric  ulcer  has 
steadily  gained  in  favour,  and  no  one  would  now  do  as  the  editor  of  the 
journal  in  which  Hydygier  published  his  report  of  ''The  First  Successful 
Excision  of  a  Gastric  Ulcer/*  namely,  to  write  under  it  the  sharp  criticism, 
"and  let  us  hope  the  last,"  Still,  it  cannot  be  said  in  candor  that  an  opera* 
tion  with  a  mortality  of  15  per  cent,  should  be  advitied  in  all  cases  of  gastric 
ulcer,  hut  rather  held  in  reserve  for  severe  ones  that  will  probably  not  yield 
to  surgical  measures  less  formidable  in  character."] 

How  does  the  stomach  functionate  after  the  operative  treatment  of 
a  pylojic  stenosis,  whether  the  operation  was  a  pyloroplasty  or  a  gastro- 
enterostomy? We  have  obtained  satisfactory  information  on  this  subject 
from  a  large  number  of  researches,  including  those  of  Dunin,  Kosenheim, 
Mintz,  Kiiu-^che,  Siegel,  v.  ilikuficz  and  Kausch,  Carle  and  Fantino,  Hein- 
sheimer,  Kovesi,  D^hove  and  Soupault,  Hayem,  Mathieu,  Mahant,  Guedj, 
Terrier  and  Iljirtmann."^  The  results  do  not  coincide  in  all  respects,  yet 
Ihcy  deviate  from  each  other  only  on  unessential  points.  Following  are 
the  results  obtained: — 

1.  Tlic  capacity  of  the  stomach  is,  as  a  rule,  duninjshed  after  gastro- 


1*'  Quote4  from  Terrier  and  Hjirtniann,  f.c,  *S.  169. 
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enterostomy,  especially  in  those  cases  in  which  the  pyloric  stenosis 
developed  very  rapidly  (cauterisation,  pyloric  carcinoma). 

2.  The  motility  of  the  stomach  is  favourably  influenced  by  pyloro- 
plasty as  well  as  by  gagtro-enterostomy,  and  returns  more  or  leas  rapidly 
to  normal;  occasionally  it  falls  below  normal  (Carle  and  Fantino)^  that  is, 
hypomotility  develops. 

Z,  If  hyperacidity  exists,  it  gradually  changes  to  normal  or  even 
below  uormaL 

4.  If  motility  and  secretion  have  fallen  below  normal,  they  may  again 
return  to  normal  in  the  course  of  time. 

5.  Gastro-enterostomy  is  almost  constantly  followed  by  the  presence 
of  small  amounts  of  bile  in  the  stomach,  which,  howerer,  causes  no  dis- 
turbance.    After  pyloroplasty  this  is  a  rarer  occurrence. 

The  so-called  vicious  circle,  that  is,  the  permanent  discharge  of  an 
abundant  amount  of  bile  into  the  stomach  through  the  afFerent  limb  of 
the  jejunum,  may  be  observed  after  performing  the  various  methods  of 
gastro-entcrostomy.  According  to  v.  Mikulicz  and  Kausch,*"*  the  follow- 
ing a?tiological  factors  are  concerned:  improper  attachment  of  the  intes- 
tinal loop  as  regards  peristalsis;  insufficient  length  of  the  afferent  limb; 
formation  of  a  spur;  and  finally,  abnormal  relaxation  of  the  stomach  and 
intestines.  In  rare  cases  rotation  of  the  attached  loop  of  intestines  on 
its  axis  to  180°,  or  even  300 *,  may  produce  an  obstruction  to  the  passage. 
The  usual  result  of  these  complications  is  continuous  vomiting,  which,  if 
not  soon  controlled,  leads  to  death  of  the  individual.  To  avoid  this  unde- 
sirable condition,  it  was  first  proposed  by  Laucnstein^-'"*  that  the  coil  of 
jejunum  which  is  to  be  sutured  to  the  stomach  be  united  with  any  con- 
venient loop  of  the  small  intestines.  Still  better  are  the  suggestions  of 
BrauB**'*  and  Jaboulay,"^  who  established  an  entero-anastomosis  between 
the  afferent  and  efferent  limbs  of  the  loops  of  the  jejunum,  which  is 
joined  to  the  stomach,  whereby  the  bile  and  pancreatic  juice  may  flow 
through  the  more  convenient  channel,  namely,  the  efferent  branch  of  the 
Jejunum,  instead  of  into  tlie  stomach.  This  method  is  also  employed  with 
favourable  results  as  a  prophylactic  measure  by  many  surgeons,  that  is, 
they  perform  it  simultaneously  with  the  gas tro- enterostomy.  For  other 
similar  methods  refer  to  text-books  on  special  surgery. 


»*»T.  Mikulicz  nml  KiiiHt-h,  J.c.,  Scparatabdnick,  S.  29. 

1*  Lauenstcin,  Fortsclirilte  zu  Ehren  dea  25  Jllhrigen  JubilSiuins  von  Prof.  Ludw. 

Meyer,  Hamburg,  1801. 
i*"Bratin,  Archiv  filr  klinische  Chirurgie.  1893.  Bd.  55.  S,  361. 
"I  Jatioulay,  Arcbiv  provinc,  de  chirurg.,  1892,  Bd.  1,  No.  1. 


632 


MOTOR  INSUFFICIEXCY  OF  THE  STOMACH. 


Appendix. 
I  Flow  of  Qiistric  Juice.  I 

The  Chronic  and  Continuous  Secretion  of  Gastric  Juice  (Riegel);  Q^iro* 
succorrhcea  (Rei^hmann) ;   [Oastrocht/Iorrhcm,  or  Chylorrhcra]. 

Prelimifmry  Remarks. — In  18.S3  Epiehniann^*^  discovered  a  s>TTiptora- 
coraplex  which  was  cbaraoterlsed  not  only  by  pecidiar  Bubjective  syiDp- 
toiDs,  but  also  by  a  continuous  secretion  of  gastric  juice,  so  that  even  in 
the  fasting  stomach  digestive  juice  was  R^creted.  Eiegel'*®  and  his  dis- 
ciples, Honigmann^*'*  and  Sticker/*'*  also  Jaworski/*^  van  den  Velden."" 
Bouveret  and  Devic,"*  Johnson  and  Behm,''***  and  others,  have  done  much 
to  clear  this  subject.  Nevertheless,  it  cannot  be  denied  that  in  regard  to 
frequency  of  the  affection,  its  connection  with  other  diseases^  as  well  as 
the  anatomical  substratum,  diiferences  of  opinion  exist,  the  levelling  of 
which  can  only  be  expected  from  future  researches. 

According  to  Reichmann,*  the  fully  developed  affection  is  rare;  while 
others,  particularly  Riegeh  Jaworski,  Johnson,  and  Behm»  are  disposed  to 
consider  it  as  an  exceedingly  frefjiicnt  occurrence.  I  believe  this  con- 
troversy can  be  explained  by  the  fact  that  the  said  authors  attribute  too 
much  importance  to  the  presence  of  gastric  juice  in  the  fasting  stomach. 
As  soon  as  tliis  symptom  is  emphasised  too  strongly,  the  frequency  of  the 
affection,  as  I  will  admit,  jumps  to  an  enormous  height;  but  if  the  symp- 
tom-complex accurately  described  by  Reichmann  is  regarded  as  a  whole, 
even  in  the  presence  of  a  large  number  of  patients,  months  may  pass 

*  Reklimann  hiniHelf  doiibtB  the  frequpncy  Rtated  by  Jaworaki  and  GluzimJd 
(among  :^22  jmlients,  48  cases  of  gastrochylorrha^Mli ,  emphasising:  tliat  the  Mid 
authors  did  not  always  convhiee  tliemaelves  of  the-  pre&ence  of  gaatric  juice  in  tbe 
fanting  Btomneh. 

'"  Reichmann,  Berliner  kliniache  Wochenschriftj  1882,  No.  40;  1884,  No.  48;  1887, 
No.  12.  etc. 

'"Riegel,  Zeitsehrift  fiir  kliniache  Medicin,  Bd.  11  und  12;  Miinchener  medicimsche 
Wochensrhrift,  1884,  No,  45-46;  iJeutsche  medicinische  Wochenschrift,  1887, 
No.  29;  1802,  No.  21;  Volkmann's  Sainmhing  kliniHchpr  VortragP,  289,  18JMS; 
Deut^'ichc*  Tnedicinifirh*^  Woehonschrift,  1803,  No.  ;{0-*il;  Die  Erkrankungeo  det 
Magpns,  Wion,  1897,  S.  IML  etc.     (TJ»t*re  exhauative  bibliography.) 

'**  IIoiiigin«nn»  Mlinchener  mediciniftch^  WochHiHchrift.  1887,  No.  48,  etc. 

'**  Sticker,  MiInchonf*r  mpdicinis4^h&  Wochensc^hrift,  188tl,  No.  32-33. 

^♦*  Javvorski,  Zeitschrift  fllr  klinischi^  Medinn,  Bd.  11,  Heft  2  \md  3;  Mftnolien^r 
mediciniaclie  WochenRchTift  1887,  No,  7  iind  8;  Wiener  uiedicinis(*he  Pres^ 
188fi,  No.  52;  Wiener  mediciniache  Woohensehrift,  1887,  No.  40,  etc. 

"""van  den  Velden,  Volkmann's  Samsilung  klinischer  Vortrflge. 

'♦«  Bouveret  and  Devie,  La  drapepsie  par  hypersecretion  gn«trique  (Maladie  de 
Reichmann).  Parts.  1802. 

"»  E.  E.  Johnaoii  and  K.  Behm,  Zeitschrift  f Or  klinische  Mcdicin,  Bd.  22,  S.  478,  etc. 
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before  a  well-pronounced  case  of  gastrochylorrhcea  will  be  observed, 
neichniann'*"  observed  only  six  typical  cases  in  a  pt^riod  of  several  years.* 

The  differences  of  opinion  as  to  the  frequency  of  the  affection  may 
also,  without  doubt,  be  due  to  the  fact  that  some  accept  gastrochylorrhflea 
as  a  di&eaee,  others  as  a  functional  disturbance.  According  to  my  opinion, 
which  in  the  meantime  also  Kosenheim  and  particularly  Hayeni  confirmed, 
gastrochylorrhoDa  is  certainly  in  many  cases  a  symptom,  or  perhaps  more 
correctly  a  complication,  of  well-known  organic  gastric  diKeases,  such  as 
gastric  ulcer,  myasthenia,  and  pyloric  stenosis.  It  ought  to  be  stated, 
however,  tliat  gastric  ulcer  as  such  does  not  occasion  gafitrochylorrhoea, 
at  least  as  far  as  my  own  experience  goes,  but  only  then  when  motor  dis- 
turbances have  been  added. 

It  may  be  left  undecided  which  is  the  prime  cause,  the  supersecretion 
or  the  motor  disturbance.  The  reported  surgical  observations  (Rosen- 
heim, Boas,  Hayem,  Terrier  and  Hartmann)  speak  in  favour  of  the  latten 
but  at  the  present  time  there  can  be  no  doubt  about  the  close  connection 
between  the  perverse  secretion  and  the  mechanic  insufficiency,  if  observed 
without  bias. 

On  the  other  side,  it  cannot  be  refuted  that  in  some  rare  cases 
periodic  flow  of  gastric  Juice  may  be  observed  as  a  primary  anomaly  of 
secretion.  These  conditions  differ  so  much,  however,  from  the  funda- 
mental points  of  those  recorded  that  it  will  be  not  advisable  to  mix  them 
together.  We  will  therefore  dif^cuss  them  in  the  Chapter  on  Gastric 
Neuroses,  and  restrain  ourselves  in  the  following  only  to  the  treatment  of 
the  chronic  flow  of  gastric  juice. 

As  to  the  pathologic-anatomic  stratum,  we  have  to  deal,  according  to 
the  latest  investigations  of  Korczynski  and  Jaworski,**^  Hayem,^*'  Cohn- 
heim,"*  Hemmeter,^"  Strauss  and  Meyer,^"  Albu  and  Koch,*'**  with  a 
special  type  of  gastritis  (catarrhus  acidus,  Jaworski;  gastrite  hyperpeptique, 
Hayem)  associated  with  degeneration  and  destruction  of  chief  cells, 
while   the  border  cells  remain   intact.    Interstitial   changes   have   been 


•  Aniong  the  typical  eaBGS  of  Keiehmann  I  cannot  acknowledge  case  IV  a« 
ftupersecrction:  it  was  evidently  a  carcinoma  of  the  duodenum,  probably  of  the  pare 
descendens  duodeni. 

*M  Reirlimann^  Berliner  kliniache  Wochenschrift,  1SS7,  No.  14. 

"•  V.  Korczynaki  and  Jaworski,  Deutache  Archiv  fUr  klinische  Medicin,  Bd.  47, 
S.  5T8. 

>w  Hayem,  Gaz.  bebdom..  1892,  No.  33-34;  Allgem.  Wien.  med.  Zeitung,  1894,  Na  ZS. 

»**  Colinheim,  Archiv  fflr  \>rdauung»krankheiteii,  1806,  Bd,  1,  S.  274. 

^  HcmTneter,  ibid.,  189S,  Rd.  4,  8.  23. 

i"StrttU9»,  Virchow's  Arcliiv,  lfi08»  Bd.  154,  P.  529. 

"<  Albu  and  Koch,  ibid,,  1899,  Bd.  167,  F.  1. 
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€ik§9fned  §Uo,  haidm  ibe  paraidijnuitoiu  011C&  TIub  opinion  appears  t« 
me  well  iounded,  m  the  ocenrance  of  gutzitti  in  cties  «^  gastric  nicer  ti 
wdl  aa  of  pjlorie  iiaiom  repreieiitB  m  pstholog^i^uiatoniic  experitiiicc 
kaovo  for  a  long  time  (CniT«dIkier,  Boldtaiiekj,  Bamberger,  Kkbc^ 
Lebert,  Ortb,  and  otben)* 


Diapiosis. 

(a)  Subjective  Spnptonu, 

The  ajmptoma  are  pTrosis,  eructation,  occasioDal  TomitiDg  of  copious 
and  intensely  soar  masses,  paroxysms  of  pain  several  boors  after  meals  or 
during  nigbt  time.  Cbaracteristic  also  is  increased  thirst  asd  tempo- 
rarily-occnrring  bulimia;  in  other  cases  appetite  may  be  decreased. 
Bowels  are,  as  a  rule,  more  or  less  constipated.  The  tongTie  shows  a 
varying  picture;  the  pulse,  as  in  many  gastric  affections,  is  rather  slow; 
skin  is  dry.  As  a  whole,  the  said  symptoms  are  .oo<;asionally  so  markedly 
pronounced  that  a  probable  diagnosis  may  be  based  on  them  alone.  But 
only  objective  eiaminalion  yields  real  certainty. 


h^. 


(h)   Ohjeciivc  Symptoms, 

To  them  belong  the  proof  of  a  mechanic  gastric  insufficiency, 
increased  acidity  after  ingestion  of  food,  and  the  bad  digestion  of  starch; 
f urthennore,  the  presence  of  more  or  less  large  quantities  of  a  colourless 
or  greenish  gastric  juice  in  the  fasting  stomach.  The  urine  is  also  c 
acteristic  to  a  certain  extent 

The  stomach  is,  in  the  majority  of  cases,  mechanically  insnfficief 
and  accordingly  frequently  dilated,  but  in  some  cases  occurrence  of  nor- 
mal size  has  been  reported.  Sometimes  there  is  an  insufficiency  of  the 
fir>it  dein'ce,  other  times  that  of  the  second  degree.  In  the  latter  case* 
a  benign  pyloric  stenosis  is  usually  found.  Or  there  is  first  a  statis  insuffi- 
ciency, but  under  appropriate  treatment  stagnation  ceases,  and  instead  of  it 
wo  find  an  accumulation  of  gastric  juice.  The  following  case  belongs  to 
this  class: — 

Otto  O.,  40  years  ok!,  harnpsa-maker,  fliiffcring  from  stomRch  trouble  for  twenty- 
five  yearn;  the  afrpciion  devt^loped  grjidually  and  got  worse  in  the  last  years.  Pntient 
conijdiiuiH  <if  prpHMiire  and  fulness  after  meals,  after  a  few  hours  there  occurs  Tomit- 
iiilf  nf  flonif  water  and  muciii*,  rarely  mixed  with  food;  the  auflfering  is  worse  after 
tin-  ingeKtrori  of  fliiida.  Never  vomiting  from  the  fasting  stomach,  nor  nausea,  nem 
rrnl  giij*tr«]^in,  appetite,  Bour  eructations;  bowels  rejpjTilar. 

PhyHtrnl  Exnwinntmn, — Orp'nTi«  of  chest  and  abdomen  without  nhnormaHtica. 
Stomach:    after  ingestion  of  a  glass  of  water,  marked  splasMug  two  fingers*  breJidth 
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below  thp  iimhllt€UH,  epigastrium  not  t<?tider.  Air  inflation:  verticftl  diameter  19 
otrn  timet  res  and  horizontal  diameter  25i  cealimetrt'!*, 

Jauuury  12tlu     Teat-breakfast:    very  acid»  copioun  thiid.     Acidity,  G5. 

January  13th.  FuHting  stomaelj;  twu  waturglasafuls*  of  coutentd.  Three 
strata.     A  large  quantity  of  yeast  and  sarcinte,  pronounced  HCl  reaction. 

Treatment. — Diet,  strj-ehnia,  daily  lavage, 

Jiiniutiy  23th.  Lavage  every  otlier  djiy;  only  lluid  with  large  amount  of  HCl; 
no  food  rt^nmants, 

January  27 Ih.  Fasting  stomach,  80  cubic  centimetre*  of  gastric  juice;  acid- 
ity, 58. 

January  30th.     No  contenti?. 

February  3d.     No  contents.     Discharged  as  cured* 

The  acidity  of  the  gastric  contents  is  usually  very  much  increased. 
For  titrating  the  acid,  70,  SO,  100  per  eeni.  of  decinormal  solution  of 
sodium  hydrate  is  needed,  and  somt^tiuius  more,  whereby  these  values 
represent  essentially  the  amount  of  hydrochloric  acid,  as  organic  acids, 
at  least  after  test-breakfast,  scarcely  come  under  consideration. 

The  bad  digestion  of  starch  depends  also  upon  this  superaccretion  of 
hydrochloric  acid.  The  contrast  between  digestion  of  albumen  and 
starch  cannot  be  deraonetrated  in  a  better  way  than  by  removing  the 
gastric  contents  several  hours  after  a  test-meal.  While  meat  remnants  are 
encountered  either  not  at  all  or  only  in  slight  quantity,  large  quantities 
of  unchanged  starch  arc  found.  Very  expedient  is  the  demonstration 
of  bad  amylolysis  by  means  of  diluted  iodine  solution;  while  under  nor- 
mal conditions  one  hour  after  the  test-breakfast  the  filtrate  of  the  gastric 
contents  turns  wine-red  or  slightly  violet  colour  by  the  addition  of  the 
iodine  solution,  on  supersecretion  of  HCl  it  will  show  a  saturated  blue 
colouring.  Under  the  microscope  this  reaction  can  also  be  readily  dem- 
onstrated. 

The  presence  of  sarcinae  and  yeast  has  been  described  by  various 
authors  (Eeichmann,  Riegel,  Jaworski,  and  others)  as  a  more  or  less 
frequent  ingredient  of  the  sediment.  This  cannot  be  astonishing  if  the 
close  connection  of  gastrochyh^rrhtea  with  motor  insirfficiency  is  consid- 
ered. It  need,  however,  not  be  mentioned  that  as  long  as  no  stagnation 
exists,  or  existed  shortly  before,  these  frequent  companions  of  the  stasis 
insufficiency  are  not  observed. 

The  most  important  criterion  for  gastroehylorrhcea  is  the  presence  of 
more  or  less  acid  gastric  juice  in  the  fasting  stomach ;  but  this  is  not  a  path- 
ognomonic sign  either.  For,  as  Rosin, ^"  Schreiber.^^-*  Martiiis,'^^*  and 
others  have  shown,  more  or  less  large  quantities  of  digestive  acid  secre- 


"'Rosin,  Deutsche  medic tnische  Wochenai-hrift,  1R88,  No.  47. 
***  Sohreil>er,  Deutsche  medicinische  Wocheni^chrift,  lsf>3.  No.  30. 
>»  F.  Marti U3.  Deutsche  mediciniache  Wochenachrift.  1804.  No.  32. 
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tion  can  be  recovered  by  aspiration  from  the  fasting  gtomach  in  persoM 
with  absolutely  lieaitliy  stomacbs.  (MartiuB  found  40  cubic  centi- 
metres, Boas  even  100  cubic  centimetres.)  When  is  the  quantity 
pathologic;  but  less  than  100  cubic  centimetres  may  be  pathologic  if  the 
oilier  BvmptoDis  correspond  to  Keiehmann-Riegel's  clinical  picture,  h 
deserves  to  be  emphasised  that  the  prei!?ence  of  gastric  juice  in  the  fasting 
stomach,  according  to  my  obserrations,  scarcely  produces  pains  or  any  other 
complaints.  Tlie  same  belong  rather  exclusively  to  the  digestive  period  and 
depend  accordingly  on  superacid ity. 

Heichmann,  and  Hicgel  after  him,  in  their  publications,  demanded, 
for  the  assurance  of  the  diagnosis,  that  after  washing  out  the  stomach 
in  the  evening,  the  patient  should  not  eat  or  drink  anHhing  until  morn- 
ing. The  examination  is  made  on  an  absolutely  fasting  organ.  I  con- 
sider this  method  in  typical  cases  of  gaetrochylorrhma  as  irrelevant,  because 
I  frequently  convinced  myself  tliat  the  effect  is  the  same,  whether  lavage 
was  pcrfoiTucd  in  the  evening  or  not.  Lavage  ought  necessarily  to  pre- 
cede only  in  cases  of  stagnation  of  contents;  but  just  in  such  cases  I 
must  join  the  reflections  of  Schrciber,  whether  under  such  conditions 
the  flow  of  ga^^tric  juice  does  not  rcprcBcnt  an  artificial  product. 

The   urine    is   disitinguished   tlirough   a   deficiency   of   chlorides;   fre-^ 
quently.  however,   (A,  Kobin,  G.  Lyon^*"^)   an  excessive  amount  of  ph( 
phates  was  observed.     The  reaction  of  the  urine^  especially  after  copious' 
voniiting  or  after  frequently  repeated  lavage,  is  alkaline. 

The  bowels  are  in  almost  all  cases  very  much  eonstipated,  dry,  hard, 
hazelnut-like ;  in  some  cases,  however,  there  is  temporarj"  diarrhoea. 


Differential  Diagnosis. 

In  the  differential  diagnosis  it  is  not  so  much  the  question  whether 
gastrochylorrhoea  is  present — this  fact  can,  as  a  rule,  readily  be  elicited 
from  above-said  criteria — but  rather  whether  we  have  to  deal  with  a 
pathologic  symptom  sui  generis,  or  if  the  gastrochylorrhoea  is  a  secondary 
condition.  Most  frequently  we  have  to  think  of  mechanic  insufficiency^ 
perhaps  associated  with  gastric  ulcer.  If  mechanic  insufficiency  is  pres- 
ent, it  is  to  be  investigated,  whether  it  is  one  of  first  or  second  degree, 
which  makes  an  essential  difference  as  to  the  prognosis  and  treatment, 

Biegel  correctly  uifferentiates  between  superaeidity  and  continuous 
flow  of  gastric  chyle;  patients  with  continuous  gastrochylorrham  have, 
to  be  sure,  always  superaeidity,  while,  on  the  other  hand,  in  the  presence 
of  superaeidity  an  abnormal  secretion  of  gastric  chyle  is  frequently  absent. 


***  G.  Lyon,  L'Analjae  du  sue  gastnque,  Paria»  1890. 
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furthermore,  Riegel  states  tliat  in  siinple  superacidity  the  digestive 
process  is  rapidly  acwmplished,  while  in  gastrot'liylorrhcea  the  same  is 
usually  considerably  retarded. 


Treatment. 

The  object  of  the  treatment  is  to  remove  the  cause  of  the  glandular 
irritation,  and  when  this  ie  not  possible,  to  remove  the  disturbances  arising 
from  the  superprodiiction  of  acid  quantities.  If  there  are  symptoms  of 
an  unhealed  ulcer,  an  ulcer-cure  according  to  the  well-known  principles 
is  to  be  recommended.  Besides  ulcer,  occasionally  a  chronic  overdisten* 
eion  of  the  stomach  may  lead  to  atony  and  further  gastrochylorrhoEa ; 
but  as  already  stated,  the  most  frequent  is  either  spastic  or  organic 
stenosis  of  the  pylorus.  Whatever  the  cause  may  be,  in  cases  of  this 
kind  the  chief  task  of  the  treatment  eonsists  in  the  removal  of  the  gastric 
motor  disturbances.  This  can  he  done,  first,  through  avoidance  of  exces- 
sive quantities  of  fluid,  then  through  the  method  of  small  but  frequent 
meals.  These  should  consist  of  mixed  food,  but  not  contain  too  large 
a  quantity  of  meat  (ahout  100  to  150  grammes  pro  die).  Fats  in  quan- 
tities corresponding  to  normal  conditions  may  be  allowed;  but  spices,  such 
as  common  table-salt,  pepper,  mustard,  onion,  nutmeg,  etc.,  as  well  as 
acids,  usually  used  fnr  salads  and  may^innaise,  etc.,  are  to  be  limited. 

In  cases  of  motor  insufficiency  of  tltc  second  degree,  the  measures  men- 
tioned (p.  515)  may  be  employed.  Reichuiann  and  Riegel,  with  whom  the 
majority  of  authors  agree,  recommend  lavage  in  all  cases;  Riegel  prefers 
the  evening,  while  Reiehraann,  as  far  as  I  can  observe  from  his  communi- 
cations, Felects  the  morning. 

For  the  cases  of  gastrochylorrhcca  which,  aeconling  to  my  opinion, 
are  to  be  designated  as  such,  I  consider  gastric  lavage  necessary  only  when 
stagnation  is  present.  Occasionally  stagnation  and  gastrochylorrhoea  may 
be  alternating;  in  such  cases  a  few  washings-out  may  be  employed;  in  all 
other  cases  I  consider  lavage  superfluous.  I  cured  many  patients  from 
gastrochylorrhcoa  merely  by  suitable  diet,  while  to  this  time  all  kinds  of 
medicines  and  various  physical  measures  had  been  tried  in  vain.  Sometimes 
patients  may  he  told  to  express  the  contents  from  the  fasting  stomach,  as 
I  had  them  do  Buceessfully,  in  a  few  cases.  Even  this  may  frequently  he 
guperfluous.  The  following  cases,  taken  at  random  from  a  large  number, 
are  examples  for  the  small  machinery  necessary  for  removal  of  these  dis- 
turbances :— 

P,  H.,  31  year.H  old,  ofTieial.  had  pn**iimonift  when  12  yeara  old:  never  ill  otli^r 
wise.  SuflVrlnj?  from  tin'  stoniat-h  fnr  the  last  four  weeks.  VomitJTjg  first  of  the 
ingested  food  and  finally  pre^n  niiicua,  almost  daily  about  twic«,  and  usually  one 
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hour  after  meals.  The  vomited  materiul  tastes  sour.  Alx)ut  15  minutes  before 
vomiting  (>atient  has  cutting  pain  around  hi»  umbilicus.  The  ingesta  are  ex{>ened 
without  retelling,  nausea,  Apptitite  not  good,  bowels  const ipu tod,  but  spontaneaiis. 
bleep  only  for  one  or  two  hours.  No  headache,  some  emaciation.  Patient  compJained 
of  anorexia  for  two  or  three  months  before  onset  of  tlie  affection. 

f*htf meal  Examination. — Heart,  lungs  without  abnormalities.  Stomach:  splash- 
ing: several  ttngera'  breadth  below  umbilicus  almoist  to  aimiphysia. 

Tcatbreakfant:  amount  after  1  hour  20  minutes,  230  cubic  centimetres,  of 
acidity  97  (pronounced  wcretiou  of  KCl). 

After  teat-supper  (20th  of  April)  in  the  early  uuirning:  290  cubic  centimetrea 
of  water-clear  contents,  containing  exceedingly  large  amount  of  free  HCl  (no  food 
remnants).     Aciiiity,  117.5  (intense  HCl  reaction). 

April  21.     Fasting  atomach:     45  cubic  centimetres,  very  acid* 
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Patient  discharged  ha  cured. 

Ill  a  few  cases  (Rosenheim^  Boas,  Hrtveni,  Terrier  and  HartmanD) 
th(?re  was  mflication  for  surgical  treatment  after  which  the  symptoms  of 
gastrochylorrlicea  ceased. 

An  important  aid  is  sometimes  the  systematic  administration  of  alkali. 
On  account  of  usually  existing  atony  the  acidulous  waters,  as  well  as  sohi- 
tions  of  Carlsbad  salt,  and  the  mineral  waters  us^ctl  in  cases  of  super- 
acidity  (Carlsbad,  Vichy,  Neuenahr,  etc.).,  are  to  he  avoided  and  to  be 
replaced  rather  by  alkalies  in  powder  form  (particularly  mapiesia  usta, 
magnesium  ammonii-phoaphoricuni,  sorlium  bicarbonate  or  citrate,  etc.). 
Jaworski****  recommends  for  tbis  purpose  an  aqua  alkalina,  a  stronger  and 
a  milder  one.  The  first  contains  in  1  litre  of  water  charged  with  carbonic 
acid,  sodium  bicarbonate,  H.O,  sodium  palicylate,  2,5,  borax,  2.0;  the  milder 
one  contains  podium  bicarbonate,  5.0,  sodium  salicylate,  2.0,  borax,  1.0;  a 


^  Jaworski,  Therapeutische  Jlonatshefie,  September,  1897. 
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half  to  one  full  glass  of  these  solutions  to  be  taken  after  each  meal.  If 
constipation  is  present,  Jaworski""  lately  employs  effervescent  magnesia 
water,  and  that  also  in  a  milder  and  a  stronger  solution.  The  milder  one 
has  the  formula : — 

3  Magnesiee  carbonlci    5.0 

MagnesisB  salicylici    1.0 

Solve  in  aqua  acid,  carbon,  impreg 1000.0 

Sig.:     One-fourth  to  one-half  tumblerful  15  to  30  minutes  after  each  meal. 

The  formula  of  the  stronger  solution : — 

3  MagnesifiB  carbonici    10.0 

Sodii  chlorati 5.0 

Soda  water 1000.0 

Sig.:     One  to  one  and  one-half  tumblerful  in  the  morning  on  an  empty 
stomach,  or  in  the  evening  at  bedtime. 

Reichmann  recommends  nitrate  of  silver  in  large  doses  (0.03  to  0.09) 
in  solution  or  in  gelatine  capsules. 

*•*  Jaworski,  ibid.,  January,  1901. 
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described  displacements  of  the  stomach,  and  the  latter  author*  states  "que 
COS  deplacenientfi  s'observent  surtout  chez  les  femmcs  par  suite  de  Tusage 
d'lm  corset  trop  serre  !*' 

A  year  later  (1853)  Virchow,  calling  attention  to  the  displacements 
of  the  abdominal  viscera,  referred  them  to  localised  peritonie  processes. 

But  only  through  Kuseraaurs  well-known  treatise  the  frequent  occur- 
rence of  abnormal  positions  was  confirmed,  Kussmaul  already  pointed 
to  the  various  types  and  their  demonstration. 

We  must  not  forget  L.  Landau's  excellent  monograph  on  the  float- 
ing kidney.  Nevertheless,  these  abnormalities  became  common  property 
of  the  medical  profession  only  tJirough  Glenard's  numerous  aod  able 
treatises  on  enteroptosia.  Through  the  publications  of  Ewald,  Kuttner, 
Curschraann,  llerz,  Einhorn,  Kelling,  Fleiner,  Meltzing,  Meinert,  Lan- 
gerhans,  Kosengart,  StiHor,  Strauss,  and  others,  further  important  build- 
ing-stones were  furnis?hed  to  this  new  doctrine. 

The  views  about  the  development  of  the  displacement  of  the  abdom- 
inal viscera  dilTer  essentially  at  the  present  time.  Kussmaul  already 
regarded  a  standstill  during  a  fcetal  stage  of  development  as  responsible 
for  the  vertical  position  of  the  stomach.  Litten,  Rollet,  Ebstein,  Leich- 
tenstern,  Ew^ald^  Kuttner,  and  Drummond  expressed  themselves  with  lesser 
or  greater  certainty  for  a  congenital  displacement  of  the  right  kidney  or 
the  other  intestine,  while  Meinert,  on  the  other  hand,  sees  the  chief  cause 
for  the  displacementa  in  deformations  of  the  thorax.     The   same,  it  is 

L^  Kuttner,  Berliner  kliniache  Wochenschnft,  1890,  No.  15-17;  3  Aufl..  B<L  19, 

S.  374^  etc.;  Eulenbur^'a  Realencyeloplidie^  3  Aufl.,  Bd.  14. 
Meinert,  Ueber  Entproptose,  Sondf'rabdnick  aua  dem  Jahresbericht  der  Gesell' 

schaft    ftlr    Natur-    und    Hinlkunde    zm    Dresden,    1801-1892;    V^olkmann's 

Sammlung  klinisclier  Vortrilgi!,  N,  F.,   1895,  No.   115-116;   Zur  .^ttiologie 

der  ChloroTie,  Wiesbaden,  1804, 
CurBchmann,  Deiitadies  Archiv  fiir  kliniscbe  Meditin,  1804,  Bd.  53,  8.  1. 
Kelliiiig,  Volkmuiin'fl  Sanmdung  kHtiiacher  Vortrilge,   1890,  N.  F.,  No.  44. 
Strauss,  Berliner  Kltnik,  1899,  Ht'ft  131. 

L.  Krpz,  Mdiiehener  medknnisclu*  Woch<?nschrift,  1803.  No.  35. 
Hilbert,  Di'utscliea  Arehiv  fiir  kliniarbc  Medicin,  1892,  Bd.  50,  S,  483. 
Cbapotot.  LVstomnc  et  le  corset,  Paris,  18fll. 

Herz,  Abnormitiit^n  in  der  Lage  und  Form  der  Bauchorgane,  Berlin,  18fl4. 
Stiller,   Arehiv    fiir   Verdainmgj^krnnkboHen,    1890,    Bd.    2,    S.    285;    Berliner 

klinische  Wochenschrift,  1899,  No.  34-36, 
Einborn,  Zeitschrift  fdr  physikalische  und  diHtetiscbt*  Therapie,  189ft,  Bd.  2, 

S.  18. 
Langerhans,  Arehiv  ffir  Vordauungakranklieiten,  1897,  Bd.  3,  S.  312. 
Meltzing.  ihid.^  mm,  Bd.  4,  R.  101, 
Rosengnrt,  Zeit-schrift  fQr  pbysikaliaobe  und  diatetiache  Therapie,  1898,  Bd.  1, 

S.  215. 
>  Cniveilhier,  Traits  d'  Anatomie  pathologique  g^n^rale,  1852,  Tome  lY,  P.  855. 
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claimed,  if  their  causes  (pressure  through  clothing,  injuries  through 
occupation,  rickets)  have  influenced  several  generations,  become  hereditary, 
and  thai  in  either  sex.  They  represent  then  not  congenital  but  acquired 
anomalies. 


In  recent  times  Rosengart'  moat  pronouncedly  apoke  in  favour  of  the  fcetal 
foTmation.  Siip|X)rted  by  reported  cases  and  his  ovm  obtjervations  on  infants'  bodies, 
he  convinced  himself  that  enteroptosia  showa  a  great  nnalogj'  to  the  position  of  the 
viscera  during  fteiai,  or  even  po8t-fcetal  life.  The  eoteroptosis,  therefore,  must  be 
referred  on  the  one  side  to  a  persistence  of  the  congenital  position  of  the  xiscer*, 
on  the  other  side  to  tlie  retrogression  to  the  congenital  position,  influenced  by  ex- 
ternal causK'a.  Roaengnrt,  in  confirmation  of  Glt^nard,  considers  the  downward  dis- 
placement of  the  liver  as  the  chief  cause  of  the  diftplacemont  of  the  viscera.  All 
factors  which  press  the  liver  do^^Tiward,  whether  acting  from  tlie  center  upon  the 
diaphragm,  or  from  the  outside  upon  the  thorax,  and  all  diseases  and  changes  which 
allow  the  liver  to  sink  downward  in  consequence  of  relaxed  abdominal  walls,  will 
accordingly  have  to  lead  to  enteroptoaia.  Kuttner,  Langerhans,  and  Hemmeter  join 
Roaengart  in  hia  view  advocating  the  congenital  development,  while  Landau,  Kust^fr, 
and  others  refut*'  it.  Other  authors,  particularly  bStiller  (see  below),  find  in  the 
enteroptosis  a  special  constitutional  anomaly. 

Gk^nard  derivatea  enteroptosis  from  a  prolapse  of  the  transverse  colon  in  the 
region  of  the  tlexura  eolicohepaticjij  the  originally  weak  Jiganientum  colico-hepati- 
cum  hecoiTiea  more  relaxed,  the  section  between  colon  ascendens  and  transversuni 
loses  Its  hold,  and  the  first  change  of  j>OBition  lias  bt*en  made.  A  relaxation  of  the 
other  ligaments  and  mesenteriiiin  follows,  and  along  with  it  a  dropping  downward 
of  the  viscera  attached  to  the  meaenteria^  namely,  the  stomach,  liver,  kidney,  spleen; 
in  one  word,  there  develops  a  general  splanchnoptosis. 

In  consequence  of  the  coloptosis  there  develops  In  the  fixed  section  a  kinking 
and  an  impediment  to  the  propulsion  of  the  intestinal  contents;  finally,  an  entero- 
stenosis.  The  section  of  the  transverse  colon  situati^d  beyond  the  stenosis  contracts 
itself,  and  the  wall  becomes  thickened  and  is  palpable  as  a  solid  string  ( eorde  colique 
transverse).  In  conae<inence  of  a  further  prolapse  of  the  jejunum  there  develops  a 
stenosis  of  the  duodenum,  with  consecutive  gastric  dilatation. 

Fromont,*  in  France,  and  Ewald,*  Ijindau,*  Knttner/  in  Germany,  protested 
against  the  genetic  view  of  these  conditions.  Ewald  particularly  pointed  out  that 
the  oorde  colique  transverse  is  nothing  else  than  the  pancreas  easily  palpable,  as  & 
rule,  in  the  presence  of  lean  abdominal  walls;  and  likewise  Fromont  states  expres- 
Bively:  "Les  consid(irations  sur  Icsquclles  il  |i\e.  GI*!?nard}  s'appuie  pour  arriver  a 
6tablir  son  entit^'^  morbide  sont  pureruent  th^oriques  et  ne  repondent  a  aucun  dcs 
faits  conatat^^s  p^ir  nous  sur  le  cndavre." 

In  late  years  E.  Meinert,"  snpiK>rted  by  an  extended  number  of  observations, 
attempted  to  prove  that  the  anatomieal  fuimdation  of  chlorosis  must  be  looked  for 
in   the  visceral  prolapse,  particularly   in  the  gastroptosis,     Meinert  found   gustro- 


*Ro8engart,  Lc. 

♦Promont,  Anatomic  de  la  portion  abdominale  de  Fintefltin,  Tlidae  de  Lille,  11 

*Ewald,  Berliner  klinische  Wochenschrift,  1800,  No.   12-13, 

•Landau,  Berliner  klinische  Wochen»chrift,  1890,  No.  IS,  S.  412. 

*L.  Kuttner,  ^.c„  Berliner  klinische  Wo^henschrift,  1890,  No.   15-17. 
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ptosis  in  all  caaeB  of  chlorosla;  aa  the  catisK*  of  the  gastro|>toais  the  coraet  had  been 
aecuftt'd  by  Meinert.  It  appears  to  me  that  Meinert  does  not  differentiate  closely 
enough  the  term  of  chloroaia  from  that  of  anipmja^  though,  to  be  sure,  the  term 
"cbloroaii"  posaesa  a  certain  elaHtici ty,  I  very  frequently  observed  anainiia  as* 
sociated  with  gastroptoj^iia,  whereby  the  latter  probably  represented  the  inciting 
cause.  The  view  of  Meinert  lm»  bwn  combatted  by  Meltzing,*  Leo,'*  BrUggemaiin,*^ 
and  most  reeenth^  by  Rostoiiki."  The  lattt^r  found  ga^itroptosis  only  in  tvventysix 
per  cent,  of  chlorotk-  patients.  As  Roatoski  showed,  the  much-employed  method  of 
inflatiOQ  with  carbonic  acid  or  air  may  eaail}'  lead  to  errors. 

It  must  be  conclucled  from  these  diecussions  that  a  sufficient  and 
generally  satisfactory  explanation  of  the  cause  of  the  displacement  of  the 
intestine  does  not  exist  at  the  present  time.  I  agree  with  Strauss  that 
a  satisfaifttory  answer  cannot  be  given  to  a  general  question.  Each  case 
may  have  a  special  cause.  Undoubtedly  the  fcjetal  theory  goes  much  too 
far  in  its  generalisation.  It  may  offer  a  satisfactory  explanation  for  those 
cases  in  which  other  a^tiolocric  factors  are  missing;  it  becomes^  however, 
superfluous  in  cases  in  which  evident  mechanic  conditions,  in  the  evident 
sense  of  the  meaning,  play  a  part. 

According  to  Kelling/'  the  following  conditions  have  to  be  con- 
sidered:— 

1.  The  stomach  may  be  pressed  downward.  The  most  frequent  cause 
in  this  regard  is  the  laciag.  The  liver,  deviating  downward,  presses  the 
pylorus  downward  and  to  the  left  side.  Besides  through  the  corset,  the 
lacing  may  be  etfected  by  fastening  the  skirts  (petticoat  and  drawers), 
and  in  the  male  by  wearing  a  tight  belt.  In  rarer  cases,  gastroptosis  may 
arise  from  the  low  position  of  the  diaphragm  or  from  tumours,  echino- 
coccus,  enlarged  liver,  hydronephrosis. 

2.  The  upper  organs  of  the  abdominal  cavity,  namely,  liver  and 
stomach,  may  he  drawn  downward  by  their  weight.  This  occurs  when 
the  volume  of  the  abdominal  cavity  has  become  too  large  for  its  contents i 
for  the  full  stomach  is  heavier  than  the  coils  of  the  gut,  and  it  moreover 
loses  its  partial  support  in  the  latter. 

Other  causes  may  also  lead  to  enteroptosis,  such  as  kyphosis  and 
lordosis  of  the  vertebral  column,  traumatisnij  adhesive  processes,  great 
tumours,  ascites  in  the  abdominal  cavity,  treatment  for  reduction  of 
obesity,  laparotomieB,  etc.     Generally  the  word  expressed  by  Gegenbaur 


•Meltzing.  V\'iencr  medidniache  Pre.'^se,  1805.  No.  60. 
»»Leo,  Deutsche  medicinische  WochenRChrift,  1896.  No.  12. 
"  Brtipgemann.  Inanirnraldiftscrtatinn.  Bonn,  1895, 
"  RoHtrtski,  Mdnchener  medictniaohe  Wochenichrift,  1900,  No.  40. 
*•'  Kelling,  i.e. 
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ia  valid:  the  position  and  form  of  the  stomach  are  a  product  of  adaptation 
of  the  dUniing  organ  to  ike  given  conditions  of  space  in  the  abdominal 
cavity. 

There  occur  quite  a  number  of  displacements  of  the  stomach;  only 
the  following  have  a  greater  practical  interest: — 

1,  SitiiB  viscerum  inversus,  whereby  the  stomach  ia  situated  on  the 
right  side,  and  the  liver  on  the  left  side;  the  cardia  is  turned  toward  the 
right,  the  pylorus  toward  the  left.  This  exceedingly  rare  anomaly  usually 
does  not  olfer  any  particular  difficulties  "for  diagnosis,  especially  on 
application  of  gastric  inflation  by  means  of  air  or  Qarbonic  acid,  of  ga^tro- 
diaphany  or  Hontgcn  rays. 

2,  Vertiml  Position  of  the  Stomach.— ^ThiB  condition  occurs  either 
congenitaliy  or  acquired,  and  is  observed  particularly  in  women.  Tight 
lacing  is  a^tiologically  accused.  In  such  cases  the  pylorus  is  situated  lower 
and  more  to  the  left.  As  a  rule,  atony  of  the  stomach  is  associated  with 
the  vertical  position.  Diagnostically,  it  is  important  that  the  horizontal 
diameter  of  the  figure  on  percussion  is  smaller  than  normally;  further- 
more, the  area  of  splash  sound,  if  present,  is  cut  off  more  or  less  in  the 
median  line;  finally,  on  inflation  with  air  or  carbonic  acid  the  protuWr- 
ance  is  restricted  exdusively  to  the  left  side  of  the  body.  In  doubtful 
cases  the  diagnosis  may  he  ascertained  through  transillumination  or,  as 
I  observed,  through  tube  palpation.  Special  practical  importance  ia  to 
be  attributed  to  the  vertical  position  of  the  stomach  only  in  so  far  as  it 
may  easily  give  cause  to  motor  disturbances. 

[EckwurzeP*  foimd,  on  post-mortem  examination  in  a  woman,  the 
lowest  port  of  the  loo]>,  corresponding  to  the  pyloric  valve,  in  the  median 
line,  midway  between  the  umbilicus  and  the  pubic  symphysis.  The  stom- 
ach and  duodenum  were  closely  connected  throughout  the  whole  length 
of  the  loop  by  an  expansion  of  the  gastro-hepatic  omentum  and  some 
areolar  tissue.  Duodenum  was  normal  except  for  the  length  of  its 
ascending  portion,  which,  instead  of  being  two  inches,  was  eight  inches. 
Her  deformity  was  congenital,  and  never  caused  the  slightest  inconveni- 
ence  during  life.] 

3,  Displacement  of  the  Stomach  Upward,— Thh  is  usually  of  but 
inferior  significance.  Generally  only  the  fundus  is  affected.  Among  the 
causes  of  a  higher  position  of  the  stomach:  pleuritis  on  the  left  side 
with  retraction  of  the  lungs.  (Cases  of  this  kind  are  rare;  Floiner  reports 
one  ease  in  his  book  on  Gastric  Diseases.)  Furthermore,  influences  limit- 
ing  the   space  of  the  abdominal  cavity   (meteorism,  ascites,  abdominal 


"  [George  Macy  Eckwurxel,  Philadelphia  Medical  Journal,  Feb,  3,  1300,  P.  3H  J 
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tumoursj  pregnancy,  etc.)  may  push  the  stomach  upwards.  According  to 
Fleiacrj  the  stoumeh  may  be  dispUiet^d  upwards  hy  ihe  effects  of  hieing. 
He  even  mentions  the  oceurrence  of  stomachs  displaced  upwards  in  men 
wearing  belts  (officers,  Jaborers). 

In  cases  of  upward  displacements  of  the  stomach  there  may  occur 
loops  and  kinks  at  the  ciirdlac  ce^uphageal  |M>rtion  whereby  the  ingestion 
of  food  is  possible  from  above,  while  eructation  and  vomiting  are  made 
difficult  or  impossible  (Flciner)  wlule  the  patient  is  in  a  recumbent 
position. 

The  diagnosis  of  upward  dislocation  o£  the  stomach  can  be  made 
only  through  a  painstaking  percussion  of  the  costal  fundus  section  while 
the  patient  is  in  a  recumbent  or  erect  position.  In  praetiee,  however, 
too  little  attention  has  been  paid  to  the  occurrence.  In  an  interesting 
case  of  upward  displacement  of  the  stomach  with  suhsetjuent  dilatation 
after  an  ulcer,  S.  Hosea^tein^''  failed  to  make  the  diaguosis,  diagnos- 
ing, instead  of  it,  pneumothorax,  because  all  symptoms  of  the  latter  were 
present,  Flciner'*  states  that  one  must  not  conclude,  from  an  upward 
position  of  the  fundus  and  a  simultaneous  dislocation  of  the  heart  to  the 
right,  that  there  is  a  dilatation  of  the  stomach,  but  must  trace  the  course 
of  the  greater  curvature,  t>.,  its  distance  from  the  upmost  fundus  border, 
and  must  try,  if  possible,  to  determine  the  location  of  the  pyloric  part. 

4.  Displdcement  of  the  Stomach  Toward  the  Side, — This  anomaly  is  to 
be  considered  exclusively  as  a  symptom  of  displacement  caused  through 
tumours  of  the  spleen  (leukamiia,  malaria,  etc.),  through  high  position 
and  overfining  of  the  tiexura  eoli  sinistra.  Localised  displacement  of  the 
pylorus  arises  from  adhesive  processes  or  through  enlargement  or  ptosis 
of  the  liver, 

5.  Di^phicemeni  of  the  Stomach  DownwanL  Descensus  Veniriculi, — 
Gastroptosis  (Gl^nard)  is  the  most  frequent  form  of  gastric  displacement. 
We  will  limit  ourselves  in  the  following  exclusively  to  gastroptosis. 

As  the  descensus  ventriculi  is  fret|uently  associated  with  low  posi- 
tions of  other  ahdomijial  organs,  we  have  to  consider  the  same  also. 

A^ery  rare  is  the  total  gastroptosis,  as  the  attachment  of  the  lesser 
curvature  acts  as  a  limitation.  The  most  frequent  conditions  are  partial 
ptoses. 

Diagnosis  of  Qastroptotis. 

Subjective  sj'mptoms:  those  of  the  intestinal  tract  nnd  nervous  sys- 
tem. Oljjcctive  symptoms:  the  demonstration  of  the  displacement  of  the 
organs  and  its  course. 


i^Rownstein,  Arcliiv  filr  V^rdfluimgskmnkheiteTj,  18ftB.  Bd.  2,  S.   161. 
**Flejtier,  Lehrbuch  d.  Krauklieiten  tl.  \>rdauungBOrgane,  1890,  Bd,  4,  S,  206, 


SI 


546         DISPLACEMENT  OF  STOMACH  AND  NEIGHBORING  ORGANS* 


(a)   Subjective  Si/mptoms, 

Above  all,  it  deserves  to  be  mentioned  that  gastroptosis,  even  at  an 
advanct'd  stage,  may  exist  without  any  symptoms.  The  frequency  of  this 
occurrence  luust  of  course  reoiajn  uuknowTi  to  even  tlie  most  expert  ob- 
Bcrver;  but  the  absence  of  clinical  symptoms  in  visceral  ptosis  is  undoubt- 
edly fay  far  more  frequent  than  was  formerly  believed*  EnteroptosL!.  m 
entite  morbide  has  been  decidedly  exaggerated  by  Glenard,  and  also  by 
other  writers.  It  is,  therefore,  high  time  to  give  expression  to  the  fact 
that  enteroptosis  as  such  remains  probably  alwayci  latent,  and  produces 
symptums  only  when  complications  are  added,  such  as  traumatism,  imr 
moderate  exertions,  errors  in  diet,  constipation,  abuse  of  corset,  etc 

The  digestive  disturbances,  as  far  as  they  pertain  to  the  stoma* 
consist,  in  cases  of  enteroptosis,  of  pressure,  fulness,  changing  appetite^ 
and  are  characterised  from  other  disturbances  through  their  irregular, 
paroxysmal  condition,  dependent  at  times  upon  the  digestive  proceeding 
and  the  quality  of  the  ingesta,  and  independent  from  them  at  other  times. 
Besides  pressure  and  cardiaigia,  there  also  occur  other  abnormal  sensa* 
tions  in  the  epigastrium,  such  as  that  of  heat  or  burning.  Eructation, 
pyrosis,  regurgitation  of  food,  even  vomiting  are  often  reported,  but  they 
are  not  typical  for  all  caaes.  The  gastro-enteric  disturbances  are  lessened 
tlirough  bodily  and  mental  quiescence,  rest  in  bed,  avoidance  of  psychical 
emotions. 

Very    characteristic    for    the     gastro-enteric     displacement     is    the 
habitual  constipation.     This  ia  the  rule,  though  in  rare  cases  diarrhoea  may 
sometimes  occur,  alternating  with  constipation.     The  abdomen  ia  usuall 
more  or  less  distended;  patients  complain  of  flatulency. 

In  a  great  number  of  cases  (about  37  per  cent.)  I  observed  the 
rence  of  membranous  shreds  in  the  stool,  which  did  not  always  pass  with 
severe  pain. 

Hereby  it  could  be  stated  that  the  transverse  colon,  as  well  aa  other 
sections  of  the  colon^  were  considerably  displaced.  I  believe  that  in  such 
cases  the  colitis  membrtinacea  is  caused  by  tlie  abnormal  kinks  and  flexures 
at  the  affected  section  of  the  colon,  which  finally  lead  to  a  real  and  more  or 
less  extended  catarrh  of  tlie  colon.  The  following  is  an  example  of  this 
kind: — 


I 


Mrs.  M.  T.,  38  years  old.  was  always  wtll  until  hpr  first  confinement*  17 
years  ago.  Afttrwards  abdominal  complainta,  tMiritinninp:  all  this  iime^  with  excep- 
tion of  »mnll  intervals  of  relief,  in  spite  of  appropriate  treatment.  Five  mnnlltt 
ago  patient  took  illt  severe  pain  in  the  left  side.  iShe  observed  mucous  eihreds  ia 
the  stool;  constipation ;  no  pain. 

Physinil  examination  fthows  the  following  conditions:  fltomrtdi  ha«  descended, 
the  greater  cunature  deep  l>clo\v  the  level  of  the  umbilicus,  tlie  lesser  curvature  at 
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the  level  of  tlie  umbilicus.  The  right  kidney  is  BOmewhat  displaced  f first  degree). 
On  iutUtion  of  the  colon,  the  position  of  the  traiiMverse  colon  eutirely  below  the 
mnbilirus;  its  outlines  are  seen  ascending  from  right  below  to  the  left  above,  in 
ihape  of  festoons.  In  the  region  of  the  sigmoid  flexure,  marked  tenilerness.  More- 
over, patient  suffers  from  left  sided  parametritis  and  endometritis.  On  examination, 
the  evacuated  membranes  TOrres|K»nd  aa  to  form  and  clinical  condition  to  those  in 
cases  of  colitia  membranacea. 


Sometimes  the  habitual  constipation  leads  to  ordinary  intestinal 
catarrh  with  unformed  and  mucous  discharges  or  stools,  which  are  covered 
or  mixed  with  large  quantities  of  glassy  and  ropy  mucus,  or  conditions  of 
colitis  membranacea  alternate  with  common  mucous  colitis. 

The  Bvinptoiiis  from  the  nervous  system  are  partly  of  local,  partly 
of  general  nature.  The  former  consist  of  more  or  less  severe  pains,  par- 
ticularly on  exertion,  on  bending,  or  rash  movements,  and  are  evidently 
occasioned  by  dragging  of  the  nervous  plexus  connected  with  the  displaced 
organs.  An  almost  typical,  seldom  missing  sjTnptom,  is  pain  in  the  small 
of  the  back,  which,  nearly  always  present  to  a  slight  extent,  may,  particu- 
larly under  the  influence  of  movements  and  diliieult  exertion,  reach  an 
exceedingly  painful  degree. 

Among  general  ner^'ous  symptoms  we  mention  headache,  which  is  fre- 
quently complained  of,  change  of  complexion,  increased  pulsation  of  the 
blood-vessels,  especially  of  the  aorta  and  its  chief  branches  {epigastric 
pulsation).  The  latter  s^nnptom  especially  is  not  only  exceedingly  unpleas- 
ant to  the  patients,  but  troubles  them  to  a  high  degree  as  if  they  had  a  pul- 
sating tumour  or  something  similar. 

Of  greatest  importance  are  ntdriiive  disturbances,  which  are  reported 
in  almost  all  typical  cases  of  gustroptosie.  The  patients  have  usually  lost 
considerable  weight  and  adipose  tissue,  show  scaly  skin,  cold  extremities, 
get  easily  tired  on  the  slightest  bodily  exertion ;  in  brief,  exhibit  to  the  lay- 
man and  frequently  enough  also  to  the  inexperienced  physician  the  picture 
of  a  grave  organic  disease.  In  less  pronounced  cases  tlie  nutritive  condi- 
tion is  not  quite  bo  unfavourable ;  nevertheless,  the  majority  of  the  patients 
are  in  a  state  of  chronic  eubnutrition. 

The  causes  are  varied:  fear  of  ingestion  of  food  (sitophobia)  on 
account  of  suffering,  self-prescribed  and  stubbornly  exercised  abstinence 
as  a  remedial  measure,  restraint  as  to  diet,  preacrihcd  by  the  physician. 
These  improper  measures  are  followed  by  further  consequences:  the 
patients  continue  to  lose  flesh,  lose  the  appetite  altogether  on  account  of 
the  one-sided  food,  constipation  is  enhanced  and  contributes  much  to  the 
genera!  malaise.  There  develops  a  vicious  circle,  which,  as  mentioned, 
may  reach   the  most  perilous   degrees  of   inanition,   unless   an   energetic 
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reversion  is  brought  about  by   tlie  earnest  intervention  of  tlie  physician 
who  recoguiges  the  condition. 

The  diuresis  may  be  disturbed  or  be  irregular  if  one  or  both  kidneys 
are  displaced,  as  for  instance,  by  temporary  Isink  of  the  ureter  oUguria,  or 
even  anuria  may  occur,  to  he  followed  later  by  corresponding  polyuria.  If 
chronic  kinking  exists,  real  hydronephrosis  may  result. 


(6)   Objective  Symptoms. 

The  objective  symptoms  refer  principally  to  the  proof  of  the  dis- 
placement of  the  affected  organs.  The  demonstration  of  the  dislocated 
kidney  on  bimanual  palpation  is  not  difHcnlt.  Four  degrees  can  be  fit- 
tingly distinguished-      (Litten,  Ewald,  Kuttner.) 

1.  The  kidney  shows  only  respiratory  raovability  without  being  dis- 
placed. 

2.  The  kidney  shows  dislocation  of  the  first  degree,  i.e.,  half  or  two- 
thirds  of  the  kidney  is  pal]Mbte;  it  usually  shows  respiratory  movability, 
is  movable  by  the  hands,  and  is  displaced  more  or  less  forward. 

3.  The  kidney  shows  dislocation  of  the  second  degree,  t,e.,  is  palpable 
in  its  entire  extent,  is  easily  movable,  shows  respiratory  movability,  and 
lies  close  to  the  anterior  alidominal  wall,  or  at  least  can  be  approached 
near  to  it. 

4.  Tlie  kidney  is  dislocated  and  fixed,  i.e.,  the  organ  is  displaced  and 
immovable. 

In  accord  with  James  Israel,  we  do  not  consider  the  first-named  form 
as  pathologic,  though  an  abnormal  respiratory  movability  may  lead  to 
a  pathologic  ptosis. 

The  formerly  used  term  **fioatiiig  kidney'*  is  usually  avoidable,  as  the 
above-named  designations  characterise  tlie  state  of  affairs  better  and  more 
fully. 

In  regard  to  the  liver  also,  various  degrees  of  dislocation  can  he  differ- 
entiated. In  the  first  degree  a  more  or  less  large  segment  of  the  liver  can 
he  palpated  below  the  costal  arch,  while  the  upper  border  of  the  liver  also 
has  come  correspondingly  downward.  In  the  second  degree  the  greater 
part  of  the  liver  is  felt  to  be  situffted  in  the  abdominal  cavity,  and  its  con- 
tour can  be  easily  palpated ;  the  dulnoss  over  the  liver  is  either  cntirelv 
absent  above  the  costal  arch,  or  shows  but  a  narrow  zone.  In  the  third 
degree  the  liver  is  situated  entirely  in  the  abdominal  cavity.  According 
to  Einhom,^'  with  whom  I  essentially  agree,  five  groups  can  be  differen- 
tiated as  to  symptoms:     (1)  symptomless  cases,  in  which  the  floating  liver 

"Elnhorn.    ZpUsdirift   f(ir  diiitetisclie   und    physikalistihe   Tlierapie,    1900,   Bd.  4, 
Heft  2,  P.  09. 
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does  not  occasion  any  molestations;  (2)  dyspeptic  cases  with  vague  com- 
plaints connected  with  a  sensation  of  weakness  and  many  nervous  fivmjH 
toms;  (3)  hepatalgic  eases,  in  which  pain  is  nearly  always  |>reBent  in  the 
right  side  of  the  abdomen;  (4)  cases  in  which  liver  colics  occur  in 
paroxysms  quite  similar  to  those  in  cholelithiasis;  ui?ually  no  icterus  pres- 
ent, though  it  may  occur  in  rare  cases;  (5)  asthmatic  cases,  in  which  a 
feeling  of  fulness  and  oppression  in  the  upper  abdominal  region  connected 
with  slight  dyspno?a  apiiears. 

As  Einhom  correctly  emphasises,  cases  of  displacement  of  the  liver 
(the  tenn  '^floating  liver"  is  just  as  inappropriate  as  that  of  "floating  kid- 
ney"^)  are  not  at  al!  rare. 

The  displacement  of  the  spleen,  which  represents  the  rarest  form  of 
splanchnoptosis,  has,  on  an  average,  slight  clinical  interest;  but  occasion- 
ally it  makes  considerable  trouble,  iu  cnusei|uence  of  passive  congestion  and 
enlargement  brought  about  througli  the  displaeeuient.  Here,  too-,  different 
degrees  can  be  distinguished,  analogously  to  those  of  the  kidney  and  the 
liver. 

On  displacement  of  the  stomach  the  lesser  curvature  becomes  acces- 
sible to  percussion  and  pulpation  {splash  soimd),  the  greater  curvature 
sinks  more  or  less  below  the  umbilicus,  the  upper  gastric  border  (gastro- 
pnlmonary  border)  is  not  found,  as  normally,  in  the  fourth  intercostal 
space,  but  lower  downward.  In  gastroptosis  of  high  degree,  coils  of  the 
small  intestines  are  pushed  above  tlie  lesser  curvature,  which  may  obliter- 
ate or  efface  the  dulness  of  the  left  liver  lobe. 

On  inspection  alone  w^e  are  frequently  enabled  to  make  the  diagnosis  of 
descensus  ventriculi^  The  epigastrium,  normally  convexed  and  at  the  same 
level  as  the  umbilical  region,  has  sunk  in  more  or  less,  while  al>ove  the 
umbilicus  a  decidedly  pronoimced  convexity  ejdsts.  The  outline  of  the 
greater  curvature  can  readily  be  observed  by  the  experienced  eye,  and 
frequently  also  the  outline  of  the  lesser  curvature.  Figure  59  shows  a 
case  of  pronounced  descensus  ventriculi,  with  the  distinctly  visible  con- 
tours of  the  stomach. 

Where  doubt  exists  between  dilatation  and  ptosis  of  the  stomach,  the 
stomach  is  to  be  inflaied  either  with  carbonic  acid  or  with  air. 

A  method  more  appropriate  for  purposes  of  demonstration  is  the  gas- 
tric iransintiminaiion,  which  in  many  eases  of  gastroptosia  yields  very 
convincing  pictures  (Fig.  60). 

Loss  of  elasticity  of  the  gastric  walls  is  frequently  coincident  isvith  the 
descensus  ventriculi,  principally  because  they  are  deprived  of  the  protecting 
bolster  of  the  transverse  colon.  Bif  no  means,  however,  as  I  will  state 
emphatiralhj^  is  mifa.^fhf'nia  present  in  aU  these  ca^'^e,'^.  Hie  motor  fnnriion 
of  the  siomach,  at  least  as  far  as  it  can  he  proved  through  our  relatively 
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coarse  methods  of  examination^  is  frequently  perfectly  maintained,  though 
a  persistent  splashing  seems  to  indicate  the  retention  of  considerable  rem- 
nants of  chyme,  InsuUicieney  of  the  stomach  is  ehowa  only  in  very 
advanced  cases.  I  rarely  obgen-ed  a  real  stasis  insufiicieney  in  cases  of 
entoroptosis  with  displaced  kidney  and  liver*  The  former  8tat4?ment  of 
Bartele  and  Litten,  that  gastric  dilatations  are  frequently  associated  with 
displaced  kidneys,  depends  on  the  fact  of  mistaking  atony  and  ectasia.    On 


Fig.  59. 

the  other  hand,  the  stomach  ig  frequently  found  in  the  state  of  ptosis  in 
cases  of  stasis  insufficiency,  particularly  in  advanced  stages  of  pyloric 
stenosis. 

The  examination  of  the  stomach-contents  by  means  of  the  tube  may 
Biipport  the  physical  examination,  in  as  far  as  it  shows  that  the  contents 
left  the  stomach  on  time;  or  if  such  is  not  the  case,  whether  remnants  are 
present  to  a  large  amount.     The  chemical  examination  proper  of  the  gaatric 
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contents  ib  of  little  value  for  the  diagnosis  of  tlie  gastroptosis;  for  there 
occur,  for  reasons  not  always  readily  discernible,  all  kinds  of  deviations 
from  tlie  normal  condition  of  the  gastric  juice. 

More  important,  perbajis,  is  the  microscopical  finding,  as  far  as  it  shows 
the  absence  of  fenneiitative  germs  (yeast,  sarcinjc,  bacilli  of  lactic  and 
butyric  acid,  etc.).  Sometimes  the  chemical  examination  may  yield  useful 
hints  for  the  diet;  we  will  revert  to  this  point  in  the  Chapter  on  Treatinent. 

Besides  the  displacement  of  the  stomach,  very  often  ptosis  and  kink- 
ing of  some  sections  of  the  colon  are  found ;  the  transverse  colon  and 


Fig.  60. 


sigmoid  flexure  especially  are  involved.  Displacement  of  the  colon  wftB 
demonstrated  till  now  only  through  inflation  of  air  by  means  of  a  tube 
introduced  into  the  rectum,  when  the  stomach  and  bowels  were  empty. 
Too  large  a  distension  of  the  colon,  through  which  the  outlines  of  the 
separate  sections  would  be  obliterated,  has  to  be  avoided.  In  normal  cases 
an  inflated  area  above  or  at  the  level  of  the  umbilicus  is  to  be  observed ; 
similarly,  too.  cylindrical  swellings  can  be  distiaguished,  corresponding  to 
the  colon  ascendens  and  descendcns,  about  one  hand's  breadth  from  the 
median  line.     In  pathologic  eases  of  displacement  of  the  said  sections  of  the 
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colon,  the  Iwrders  of  the  transverse  colon  move  more  or  less  downward, 
sometimes  even  down  into  the  pelvis ;  those  of  the  ascending  and  descend- 
ing colon  move  considerably  nearer  to  the  median  line  than  normnllv. 

A  second  method  of  determimiion  of  the  position  and  size  of  the  colon, 
which  I  recently  employed  very  advantageously,  was  described  on  page  90. 
It  consists,  briefly,  of  a  gradual  filling  of  the  colon  with  measured  (juau- 
tities  of  water  and  eliciting  the  splash  sounds  arising  in  the  correspond- 
ing sections  o{  the  colon. 

Thus,  tor  ijistance,  I  succeeded  in  domonstrating  a  colossal  ectasia 
of  the  transverse  colon  in  the  following  case: — 

B(?rtha  P.,  40  years  of  age,  seamatresa,  suffered  for  the  last  twenty  years  from 
obstinati'  constipation.  All  this  time  patient  regularly  used  the  most  varied  kinds 
of  purgatives,  and  also  eiieniata*  The  stoul  tliiis  ev)ieuat<^d  is  liard  as  stone,  cov- 
ered by  (I  glassy  miieiu^.  Hccnsionally  there  h  an  evacitation  of  solid  membranous 
formations,  accompanied  frequently  hy  severe  fiain-  Besides,  there  ta  pronounced 
tympsinites,  pain  in  the  small  of  the  baek,  tendernesH  of  the  nbdomen;  appetite  i« 
good;  nceu.sional  belehtng  except<»d,  no  gastric  eompUiints.  Patient  underwent  treat- 
ment for  tapeworm  live  times,  without  ressult.  It  la  noteworthy  that  patient,  when 
28  years  of  age,  gave  birth  to  a  child,  and  there  is  now  a  retroflexio  uteri.  On 
physical  examinaljnn,  heart  and  lunga  normal.  The  right  kidney  h  not  displaced. 
There  is  a  ptosis  of  the  atoniach,  the  great*^r  cur\^ature  a  hnnd's  breadth  below  the 
umbiUenB,  the  lesser  eun^ature  at  the  level  of  the  nmbilieuA.  Within  this  area 
mgh&  aplaHhiag.  In  order  to  elicit  size  and  situation  of  the  transverse  colon, 
cubic  centimetres  water  are  gradually  introduced  into  the  colon  by  means  of  a 
funnel,  the  stomnch  being  empty.  Atnrkcd  wpltishing  is*  di^monrtlrated^  and  tliat  in 
an  area  from  two  fingers'  breadth  alxne  Oie  navel  to  a  band's  breadth  above  the 
symphyaiH*  The  largcnt  vertiewl  diameter  of  the  8plaHh-90iind  amounts  to  13  ceali 
metres.  Pronouneed  fluceuasion  sound  on  changing  the  position.  On  inflation  of 
the  eolon  by  means  of  air,  a  corresponding  concavity  in  the  8aid  area  is  exhibited. 

lln  July,  I  DOS,  a  case  eame  under  my  obsenation  which  deser\'e3  men- 
tioning.  A  man  of  very  neuropathic  character,  who  had  been  under  treatment  of 
quite  a  number  of  .s|weialt»tH  in  New  York  iind  Pennsylvania,  and  who  had  been 
under  treattnent  for  general  neurasthenia,  gti.^tritis,  and  enteritis,  came  to  my  ofl3«e 
with  Hyni|jloma  of  very  vague  nature.  lie  wag  very  much  addicted  to  cigarette- 
Binukiiig,  and  not  averse  to  drinks,  CBpeeially  as  his  work  rather  compelled  him  to 
entertain  frequently.  On  examination  I  used  the  nitdhod  recommended  by  Boas  for 
determination  of  yMinition  of  the  eoUni.  by  graduitlly  filling  the  eolon  with  water,  and 
the  result  is  given  in  F'ig.  61. —  {OoL  norma!  iKj^sition,  Col/  pathological  position. )1 


I 


1 


In  connection  with  dilatation  and  displacement  of  the  colon,  fre- 
quently  a  state  of  contraction  (Gl^uiard  made  reference  to  it)  of  various 
sections  of  the  intestine  is  met  with,  eBpecially  the  ca?ciim,  transverse 
colon,  and  sigmoid  flexure.  As  already  mentioned,  Glenard  designate? 
this  state  of  contraction  as  "corde  colique/^  I  suggest,  instead  of  it,  the 
more  suitable  name,  "colospaBm."  We  will  not  now  discuss  this  state  of 
contraction,  which  was  observed  also  by  myself  in  mmterous  cases;  1  will 


I 


DISPLACEMENT  OF  STOilACH  AND  NEIGHBORING  ORGANS, 


553 


only  limit  myself  to  the  statement  that  the  diagnosis  of  colospasm  may 
be  easily  made  by  means  of  inflation  with  air  and  also  of  introduction  of 
water.  The  state  of  contraction  then  disappears  instantly,  returning 
after  removal  of  the  M'ater  or  air.  Colospasni  also  disappears  after  a 
copious  evacuation  of  the  bowels,  Ijut  returns  anew  in  the  presence  of  cop- 
rostasis. 

A  true  stigma  in  enteroptosis  was  pointed  out  a  few  years  ago  by 
Stiller.**  This  stigma  consists  of  the  so-called  "cogta  fluctuans.*'  Stiller 
could  elicit  in  a  large  number  of  emaciated  nervous  dyspeptic  persons 


Rg.  61. — Coloptosis,     (Observ^atioD  of  Dr.  Beraheim.J 

with  floating  kidney,  that  their  tenth  rib  is  movable,  t.c.,  like  the  eleventh 
and  twelfth  ribs,  not  connected  by  cartihii^'c  witli  the  costal  arcli,  but 
entirely  free  and  loosely  attached  to  it  by  a  ligament.  Stiller  even  claims 
that  the  degree  of  enteroptosis,  and  still  more  certainly  that  of  neuras- 
thenia, may  be  concluded  from  the  degree  of  movability  of  this  rib. 

Various  authors  could  confirm  the  observation  of  the  floating  tenth 
rib,  and  I  also  found  Stiller's  sign  in  many  cases  of  enteroptosis.  On  exact 
investigations,  made,  on  ray  instigation,  by  my  former  assistant.  Dr. 
Walter  Zweig,  in  reference  to  this  subject,  costa  fluctuans  was  found,  in 


IS  Stiller,  Arciiiv  fUr  VerdauungBkranklieiten,  189G,  Bd.  2,  P.  28S. 
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100  cases  not  selected  for  this  purpose,  in  49  cases  of  nervous  dyspepsia, 
in  8  cases  of  chronic  glandular  gastritis,  i^n  9  cases  of  gastric  ectasia 
(mostly  pyloric  stenosis)^  in  6  cases  of  chronic  constipation,  in  5  cases  of 
gastric  ulcer,  and  in  12  caseg  of  other  diseases  of  the  most  varied  kind- 
As  to  percentage,  the  occurrence  of  casta  lluctuiins  amounted  to  65  per 
cent,  in  nervous  dyspepsia,  to  07  per  cent,  in  cnteroptosi.s;  34  per  cent, 
of  all  cases  with  costa  lluctuans  were  entirely  free  from  all  and  any  kind 
of  nervous  dyspeptic  disturbances. 

If  further  we  consider  that  anatomic  researches  of  Tandler*"  and 
Meinerf"  have  shown  that  the  tenth  rib  is  more  or  leas  loose  In  a  very 
great  number  of  persons,  even  that  it  represents  almost  the  normal  fact, 
the  value  of  Stillers  sign  dwindles  considerably.  That  it  is  felt  extraordi- 
narily easily  and  frequently  in  nervous  dyspepsia  and  enteroptosis  rests, 
according  to  my  opinion,  in  the  fact  that  in  such  cases  we  have  usually 
to  deal  with  emaciated  persons,  in  whom  it  is  especially  easy  to  palpate 
the  costal  ends.  The  fact  of  the  frequent  occurrence  of  the  floating  tenth 
rib  in  neuropathic  and  entcroptotic  individuals  must  he  admitted,  but  not 
so  its  stigmatic  significance. 

[It  is  worth  while  to  mention  that  in  cases  where  the  tenth  rib  is 
floating,  the  twelfth  rib  has  usually  become  very  small,  sometimes  so 
small  that  it  has  lost  the  character  of  rib  and  has  become  rather  a  process 
of  the  vertebra.] 

Amnng  other  objective  symptoms  certain  points  of  tenderness  must  be 
mentioned,  which  are  present  sometimes  in  the  regions  of  the  large 
abdominal  ganglia,  sometimes  posteriorly  on  or  near  the  vertebrae.  The 
points  of  tenderness  are  characterised  by  the  fact  that  they  are  deep- 
seated  and  usually  correspmnd  to  the  median  line.  They  mostly  are  above 
the  umbilicus,  in  rare  cases  below  it.  If  the  seat  of  painfulness  is  in  the 
epigastrium,  the  thought  of  a  gastric  ulcer  is  forced  upon  our  minds,  but 
the  multiplicity  of  the  painful  points  speaks  against  it.  On  the  other 
hand,  it  must  not  he  forgotten  that,  as  obser\'ed  by  me  in  several  cases, 
also  in  enteroptosis  with  displaced  kidney,  an  ulcer  may  manifest  itself 
(see  page  444).  The  pain  points  on  the  back,  if  present  at  all,  are  like- 
wise not  characteristic;  sometimes  they  begin  high  up  near  the  first  or 
second  dorsal  vertebra  and  continue  in  a  straight  line  down  to  the  lumbar 
vertebrae;  sometimes  they  begin  lower  down,  and  are  interrupted  by  less 
sensitive  or  non-sensitive  spots.  In  some  cases  pain  points  were  observed 
only  on  the  loft  side,  in  other  cases  on  the  right  and  left  sides;  and  in  the 
latter  cases  they  usually  did  not  correspond  to  one  .another.* 


•  Compare  Part  T,  P.  77  and  78. 
'*Tandl<^r,  Winner  klinisrhe  WoL-henwhrift.  lOnO.  No.  8,  P.  200. 
'^'Meinert,  Wiener  med.  \Vochen&«.4iTift,  1900,  No.  2. 
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(c)   The  Course. 

The  course  of  the  descensus  ventriculi  is  chronic,  with  freqiicnt  remis- 
fiions  and  exacerhations.  On  account  of  the  latter,  already  emphasised, 
gradual  and  excessive  mdritive  dijiturbances  arise,  so  that  a  suspicion  of 
a  malignant  disease,  carcinosis  or  tuberculosis,  may  be  excited.  Signs  of 
anrcmia  belong  to  the  most  frequent  accompanying  symptoms  of  gastro- 
ptosis.  Great  weakness,  quick  tiring,  dislike  for  work,  abnormal  sensa- 
tions are  added  to  it.  These  symptoms  are  completed  through  changes 
in  the  nervous  system,  which  likewise  were  already  mentioned.  Numer- 
ous exceptions  from  this  t^-pical  course  are  frequent  and  cannot  at  all  be 
explained  by  the  objective  examinations.  Further  investigation  will  have 
to  give  explanation.  Characteristic  and  valuable  to  a  certain  extent,  also^ 
for  the  diagnosis,  is  the  favourable  influence  of  physical  and  mental  rest, 
and  vice  versa. 


Differentia)  Diagnosii. 

In  the  differential  diagnosis  are  to  be  considered  pt/lonc  atenom^ 
atony  (tnyastheniti)^  and  nervous  di/spcpsm. 

Above  all,  it  deserves  to  be  emphasised  that  the  stomach  in  pyloric 
stenosis  with  consecutive  dilatation  is  frequently  found  in  a  state  of 
ptosis;  dilatation  of  the  stomach  does  not  exclude  gastroptosis.  The  ques- 
tion is  only  whether  in  a  given  case  we  have  to  deal  with  simple  gastro- 
ptosis  or  a  complication  with  stasis  insufficiency.  In  the  pronounced  ca.se8 
of  grave  insufficiency  there  is  vomiting  of  sour  and  decomposed  masses, 
which  show  the  typical  three  layers;  if  vomiting  occurs  in  gastroptosis, 
there  is  nsually  only  a  small  quantity  of  undecomposed  food.  Correspond- 
ingly increased  thirst  and  decreased  diuresis  are  absent  in  cases  of  descen- 
sus ventriculi,  in  contrast  to  cases  of  ectasia.  In  the  latter  case,  the  state 
of  nutrition  sinks  gradually;  while  in  gastroptosis,  suitable  conduct  of  the 
patient  being  supposed,  an  improvement  in  weight  and  fltrength  may  be 
observed  in  a  short  time. 

Still  more  important  are  the  objective  sijmpioms.  We  must  determine 
through  physical  examination  whether  stiffening  of  the  stomach  or  visible 
and  palpable  undulations  are  exhibited,  which  would  speak  for  pyloric 
stenosis.  If  they  are  absent,  there  may  nevertheless  he  stenosis,  or  also 
a  grave  gastric  paresis  without  an  obstacle  on  the  pylorus.  The  surest 
decision  whether  the  stomach  ia  dilated  is  probably  the  diagnostic  use 
of  the  tube  on  a  fasting  stomach  after  a  prerious  test-supper.  The 
stomach  with  insufficiency  of  high  degree  usually  coutains  in  the  morning 
decomposed  food  remnants;  the  dropped  stomach,  whether  complicated 


556 


DISPLACEMENT  OF  STOMACH  AND  NEIGHBORING  ORGANS. 


with  oiyaathenia  or  not,  in  the  morning  ig  either  entirely  empty  or  con- 
tains, perhaps  oocasioDally,  more  or  less  large  quantities  of  gastric  juice  or 
hile,  Ijut  by  no  means  large  quantities  of  food  remnants. 

It  is  of  practical  importance  to  know  whether  the  stomach  is  only 
droppcil  or  is  also  atonic,  which,  as  before  mentioned,  is  by  no  means  the 
rule.  In  order  to  decide  this,  the  examination  of  the  motor  function  of 
the  stomach,  perhaps  best  by  means  of  Lenbe's  test-meal  or  Mathieu- 
R6mond's  method,  is  the  most  suitable  procedure. 

We  stated  above  (page  54T)  how  enteroptosis  in  many  cases  may 
resemble  the  clinical  picture  of  nervous  dyspepsia;  the  differential  diag- 
nosis between  the  two  alTcctions  may  be  difficult.  As  furthermore  we 
have  said  already  that  gastroptosis,  as  well  as  ptosis  of  the  kidney  and 
liver,  may  occur  witliout  symptoms,  we  will  not  lie  able,  if  symptoms  of  a 
nervous  dyspepsia  are  coincident  wnth  splanchnoptosis,  to  bring  the  former 
in  correlation  with  tlie  hitter,  though,  of  course,  such  a  connection  exists 
often  enough.  It  is  in  practice,  howeVer,  not  of  essential  importance 
whether  we  have  to  deal  with  a  primary  or  secondary  or  a  complicating 
neurasthenia  of  the  stomach.  Still,  it  is  possible,  in  an  immoderate  esti- 
mation of  a  perhaps  slight  gastroptosis,  to  overlook  the  presence  of  other 
causes  of  the  nervous  dyspepsia,  as,  for  instance,  entozoa  or  sexual 
affection. 

As  in  a  case  of  simple  nervous  dyspepsia,  in  the  sense  of  v.  Leube,  the 
gastric  motor  function  is  usually  well  preserved,  the  examination  accord- 
ing to  the  above-mentioned  methods  is  of  great  importance.  But  the 
chemical  examination  of  the  gastric  contents,  in  order  to  differentiate 
between  the  two  afTections,  is  of  smaller  importance,  because  in  nervous 
dyspepsia,  as  well  as  in  gastroptosis,  the  chemism  varies  considerably^ 
within  wide  limits. 

rreatment. 

By  prophifhxU  through  regulation  of  the  diet  and  of  bowel  evacuation 
(see  below),  also  through  appropriate  bandages,  we  may  be  able  to  check 
an  incipient  splanchnoptosis,  often  still  without  symptoms,  in  its  further 
progress.  This  is  not  a  theoretically  put-up  postulate;  for  we  are  fre- 
(|uent!y  enabled  to  elicit  a  beginning  dislocation  of  the  abdominal  organs 
on  complaints  of  vague  abdominal  disturbances.  Where  the  same  arc  pi 
nounced,  we  must,  above  all,  comply  with  the  inciting  indication.  In  somaj 
cases  it  can  hardly  be  complied  with ;  in  other  cases,  however,  it  is  possible,' 
In  habitual  constipation,  for  instance,  it  must  be  attacked  energetically, 
and  the  empIo}Tnent  of  strong  exertion   of  abdominal  pressure   must  be 


DISPLACEMENT  OP  STrJMACH  AND  NEIGHBORING  ORGANS.         557 


urgently  forbidden.  The  corset  muBt  not  be  allowed,  or  at  least  is  to  be 
replaced  by  a  suitable  one. 

The  diet  mn^t  fost  be  nourishing  and  strengthening*  and  must 
exhibit  a  tick  amount  of  fat.  This  requirement  is  best  complied  with  by 
milk,  and  indeed  quite  satisfactory  results  may  be  seen  from  milk  cures, 
if  they  are  combined  suitably  with  other  nutritive  substances.  Milk 
cures,  however,  are  suitable  only  in  cases  where  uiilk  in  large  quantities 
is  well  borne,  and  where  no  coarse  motor  disturbances  in  the  gastric  peri- 
stalsis are  present.  In  the  latter  easels  one  administers,  instead  of  milk, 
rather  solid  food  rich  in  carbohydrates  and  fat.  In  regard  to  the  former, 
Graham  bread,  heeause  favourably  influencing  the  intestinal  peristalsis,  is 
to  be  reconnnended ;  furthermore,  almost  all  vegetables,  excepting  such 
as  form  much  gas^l  recommend  spinach,  cauliflower^  carrots,  chestnuts, 
white  turnips,  young  green  beans,  young  Brussels  sprouts,  asparagus, 
oyster  plant,  artichoke.  Butter  and  cocoanut-oil  are  entirely  sufficient  as 
fat;  plain  butter  sauces  are  not  at  all  to  be  forbidden,  as  very  often  is  still 
done.  A  very  suitable  food,  distinguished  by  its  high  amount  of  fat,  is 
V.  Mering's  [Hauswaldt]  Vigor  Clioeolate,  which  has  given  me  excellent 
service  in  diseases  of  this  kind,  as  well  as  in  others  associated  with  more 
or  less  marked  diminution  of  the  nutritive  state. 

For  the  sake  of  influenciDg  the  evacuation  of  the  bowels  the  so-called 
constipation  diet  showed  itself  satisfactory  in  most  cases.  Where  this  is 
not  the  case,  oil  enema  or  enema  of  emulsions  of  oil,  codliver-oil,  and  soda 
solution  have  a  sure  effect  in  ahuost  all  cases. 

Almost  all  sorts  of  meat  may  be  allowed;  wherever  possible,  the 
coarser  ones  are  to  be  preferred.  Eggs,  as  a  rule,  ore  not  to  be  recom- 
mended, because,  in  my  experience,  they  frcijuently  produce  flatulency. 

Where  the  chemism  according  to  the  examination  of  the  stomach  has 
suffered  decided  disturbances,  the  diet  must  accordingly  be  regulated;  but 
we  must  not  overlook  that  if  the  motor  gastric  function  is  well  preserved, 
the  intestinal  secretions  may  replace  the  deficient  gastric  secretions,  so  that 
an  essential  dietary  restriction  is  hardly  necessary. 

The  further  therapeutic  measiires  refer  to  the  strengthening  of  the 
abdominal  muscles  and,  if  post?ible,  also  of  the  intestinal  muscularis.  This 
is  reached  by  stimulating  the  function  of  the  skin  (bath,  cold  rubbing, 
douches),  by  abdominal  massage,  and  by  the  extra-  or  intra-intestinal 
application  of  the  faradic  current. 

The  application  of  a  suitable  abdominal  corset,  as,  for  instance.  Lan- 
dau's or  Bardeulieuer's  (see  page  343)^  especially  in  persons  with  relaxed 
thin  abdominal  walls,  is  of  undeniable  palliative  influence. 

[In  some  cases  I  have  used  the  method  recommended  by  Achilles 
Rose  with  good  palliative  result.     This  method  consists  of  the  application 


DIHPLACEICEKT  OF  firraXACH  A^~D  KEIGHBOBtyC  OSCASS. 


J  thif      ■ 


ol  adhethre  pkirier  iStled  to  the  abdomen  of  the  pmtknt.    The 

whom  body  ia  fktwed  in  F9L  62  acad  63,  waa  narkedlj  leliered  hy  thk 

melbod.] 

In  rebellioui  eaac«  of  enteroptoeig  very  faTonrabie  resolta  maj  b^ 
from  A  regalarij  inatitiited  Wetr  MitdieU  rsi-niiY,  the  details  of 
vere  diacnaaed  in  the  genenl  fMit  (page  310). 

The  tnedidnat  treatzneot,  oompared  with  the  meniioDed  remedial 
mcasaieay  atept  more  or  leaa  into  the  backgrottDd.  Gl^nard^  leaning  upon 
the  doctrine  of  anto-intoxicatiQn  of  Bouchard,  because  in  many  intestina] 
diaplacanicnta  the  abaorption  of  manj  toxins  is  foppoaed  to  plaj  a  great 
part^  reoomnieDded  imlphiir  preparations,  especiaUj  sulphate  of  magnesia 
and  6odiitm  and  the  mineral  waters  containing  these  salts.  I  hardlr  ever 
obfenred  an  advantage  from  these  medicines^  but  rather  harm.  Indeed. 
Id  the  couriie  of  time  I  omitted  the  pharmacologic  treatment  of  entero- 
ptofiia  entirely.  Once  in  a  while  we  roar  be  compelled  to  prescribe  a 
stomachic^  a  laxative,  a  !?edative,  or  something  similar;  a  persistent  medi- 
cinal treatment,  however,  will  certainly  not  satisfy  the  physician  nor  the 
patient. 

[In  recent  years  a  number  of  operations  for  gastroptosis  have  been 
performed.  The  first  operation  of  this  kind  was  practised  by  Duret,** 
of  Lille,  in  1804;  the  second  by  Davis,"  in  1897,  and  by  Beyea,  in  1898. 
After  Beyea*8  first  case,  other  surgeons.  Bier,**  Bosving,"  Hartmann,** 
CoSey,^*  reported  similar  operations. 

Beyea'^  briefly  states :  "The  principle  of  the  operation  is  that  by  plac- 
ing three  rows  of  interrupted  silk  sutures  from  above  downward,  and  from 
right  to  left  through  the  gastrohepatic  and  gastrophrenic  ligaments,  a 
single,  broad,  transverse  fold  or  plication  is  formed  in  the  ligaments, 
shortening  these  ligamentary  supports  and  elevating  the  stomach  to  nor- 
mal position.  The  normal  bgaments  are  shortened  and  the  stomach  ek*- 
vated  to  position  without  in  the  least  disturbing  the  physiologic  mobility 
of  the  organ."  Beyea  has  operated  upon  several  patients  since  his  first 
operation— I  was  present  at  an  operation  a  few  months  ago  at  the  Uni- 
sity  of  Pennsylvania  Hospital;  Edward  Martin,  of  Philadelphia,  and 


"Revue  de  Chirurgie,  ISDfl,  P.  430. 
"VVi^wt^rti  Medical  Rcnicw,  Oclolw^r.  imi,  P.  201, 
«DeutBche  Zt'itschrift  ftir  Chirurgie,  1000,  M.  50.  P.  374. 
"Archiv  fflr  kliniaehe  Chirurgie,  18flO,  Bd.  9,  P.  812. 
«'*5^c>ciC't6  (To  riiirurgic,  April  1»,  1800. 
■•PhilttdHpbia  Modieal  Journal,  Ortober  11.  1D02. 

*'  University  of  P*«nTiHyIv«iiia  Mediciil   Biillf*tiii.  February,  1903;   American  Medi- 
cine, Oi'iobpr  8,  1004. 


Fig.  03. — UnatroptoBia   (erect  iKisture), 
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Charles  Mayo,  of  Rochester,  Minn.,  have  practised  Beyea's  method  in  sev- 
eral cases. 

According  to  Beyea's  report,  the  surgical  treatment  for  gastroptosis 
is  without  a  doubt  a  remedial  measure  which  ought  not  to  be  negected  in 
suitable  cases.  While  perhaps  this  operation  is  not  absolutely  indicated 
in  patients  who  are  able  to  afford  all  care  and  rest  necessary,  it  becomes 
a  necessity  for  many  patients  who  are  compelled  to  work  for  the  necessi- 
ties of  life.] 


Cancer  of  the  Stomach, 

( Carcinoma  Ventriculi.  I  * 

Preliminary  R em arhs.— Although  carcinomata  in  general,  on  account 
of  their  fatal  ending,  excite  oiir  greatest  interest,  stieh  is  especially  the 
case  and  to  a  high  degree  in  carcinoma  of  the  alimentary  canal,  and  par- 
ticularly so  in  that  of  the  atoniach.  For,  according  to  statistics  of  G, 
Heimnn.'  wliich  refer  to  the  total  caocer  morbidity  of  the  Prussian  hospitals 
in  the  years  1895  and  189G,  the  marbidity  from  gas^tnc  cancer  amounts 
to  one-third  of  all  cancer  affections  in  men;  while  in  wonien,  on  account 
of  the  frequency  of  uterine  cancers,  the  rate  is  considerably  diminished. 
According  to  Reiclie^s^  recent  statistics,  referring  to  cancer  mortality  of 
the  city  of  Hamburg  during  1872  and  1895,  carcinomata  of  the  stom- 
ach represent  50.2  per  cent,  of  all  carcinomata,  and  cancers  of  the  total 
alimentary  apparatus  amount  to  the  immense  figure  of  75.4  to  85.5  per 
cent.;  the  latter  figure  includes  cancers  of  the  liver,  which,  as  Reiche  cor- 
rectly emphasises,  originate  in  the  stomach  in  the  majority  of  cases.  Even 
in  women  the  proportion  of  gastric  cancers  amounts  to  29.1  per  cent. ;  and 
as  the  percentage  of  uterine  carcinomata,  the  most  frequent  cancer  in 
women,  amounts  to  only  29  per  cent,,  gastric  cancer  is  even  in  the  front 
rank  in  women. 

If  we  still  add  to  this  fact  thnt,  according  to  Eeiche,®  the  rate  of 
mort«lity  from  cancer  is  slowly  increasing  in  comparison  with  that  from 
phtliisis  (the  proportion  of  the  latter  to  carcinoma  ia  now  19  to  1,  com- 
|>ared  with  4.8  to  1  in  1872),  and  if  we  further  consider  tliat  carcinoma, 
according  to  almost  all  recent  ohscrvations  (Ilammerschlag,  Kuttner, 
J^trauss,  Riitimeyer,  and  others),  begins  gradually  to  slide  from  old  age  to 
the  strongest  middle  life,  we  have  sufficient  cause  to  pay  special  attention  to 
intestinal  cancers. 


•  We  discuss  in  thp  fnllowing  only  gaatrfc  canf^r  m  its  proper  sense,  i.e.,  as 
far  aa  it  refers  to  the  fundus  tim\  pylorus.  Ciirfinoma  of  the  carcUa  is  nothing  elfio 
than  a  dt^p*»eate(l  eancer  of  the  <E«ophagiis;  it  belongs,  consetjuently,  to  tlie  Chapter 
on  (Ksoplm^ail  AiTcctionfl. 

Ul.  lU'iman.  Arcliiv  fllr  klinische  Chinirinp,  1809,  M.  57.  Heft  4. 

*  Reiche,  DeutHflie  medirfniwche  Wochenflchrift,  1000,  No.  7  tind  8. 

*  Reiehe,  Mdnchener  medicinische  Wochenadirift,  XOOOt  No.  39. 
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There  is  still  anotlier  reason  which  Khows  gastric  iik-crs  in  yet  another 
light  at  the  present  time,  namely,  the  question  of  operabilit}'. 

As  long  as  cancer  of  the  stomach  was  considered  as  an  absolutely 
incunible  atFeetinn,  the  simple  elieitation  of  a  tumour  was  sufficient  for 
diagnosis;  indeed,  even  the  diagnosis  *'abrlominal  cancer"  without  furtlier 
topographic  deciaion  could  be  regarded  as  sutlieient,  as  a  cure  was  impos- 
sible. At  the  present  time,  when  removal  of  the  tumour  is  considered  as 
attainable,  or  at  least  as  an  aspirable  object,  our  attention  must  be  directed 
to  the  nuiking  of  a  diagnosis  at  the  earliest  possible  time  and  as  accurately 
as  possible.  From  thig  standpoint,  a  patient  suffering  from  cancer  in  gen- 
eral, as  well  as  his  constitution,  his  state  of  strength,  and  complicating 
diseases  must  be  the  subject  of  thorough  discussion.  Likewise,  the  local 
examination  of  the  stomach  must  be  made  with  a  carefulness  and  com- 
pleteness which,  before  the  surgical  era  would  have  been  supivrfluous, 
even  if  possible. 

To  a  complete  diagnosis  belong,  according  to  the  present  state  of 
science:  (1)  the  elieitation  of  the  presence  of  a  malignant  tumour;  ($) 
ascertainment  of  sent,  size,  and  movability  of  the  tnmpur;  (3)  ascertain- 
ment of  position  and  size  of  the  stomach;  (4)  ascertainment  of  metastases 
and  ascites;  (5)  asccrtninmcnt  of  possible  adhesion  with  contiguous  organs. 

According  to  these  principles,  the  diagnosis  will  be  discussed  in  the 
following! — 


Diagnasis. 

(a)   Subjective  Sijmpioms. 

These  may  be  exceedingly  welt  pronounced  in  many  cases,  and  in  con- 
nection with  the  previous  history  may,  even  without  examination,  make 
diagnosis  possible — ^diagnosis  in  a  moment;  in  other  cases  the  symptom- 
complex  is  BO  veiled  that  only  a  subtile  examination,  and  sometimes  not 
even  then,  may  make  it  possible  to  elicit  the  condition.  In  the  following* 
we  will  describe  the  typical  symptoms  and  will  discuss  the  deviations  in  a 
special  chapter. 

Among  the  objcL-tive  symptoms  the  following  rank  in  first  order: — 
1.  The  sudden  begi fining  of  the  affection  and  the  accompanying  pro- 
gressive deterioration  of  the  state  of  nutrition  and  strength.  Cancer  of  the 
stoniiich  begins  in  the  mid^t  of  best  hesdth,  particularly  gastric  health. 
V.  Leube*  accordingly  states  corratiy  that  there  is  full  cause  to  think 
of  cancer  of  the  stomach  when  the  gastric  affection  in  question  happens  in 
a  person  who  for  fifty  or  sixty  years  had  a  good  stomach,  which  was  never 


i 


*  V.  Leube,  Spezielle  Diagnose  der  inneren  Krankheiten,  Leipzig,  1889.  P.  562. 
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coddled  and  could  endure  all  kinds  of  food.  The  reverse  of  this  sentence, 
however,  is  not  valid.  Among  110  cases  of  gai^trie  cancer  which  I  com- 
piled recently.,  there  were  aViout  twenty-five  times  statements  about  pre- 
vious persistent  dyspeptic  disturbancess."^ 

2.  The  Condition  of  jippetiie  and  Thirst — Appetite  is  frequently 
(according  to  Brinton,  in  85  per  cent. J  diminished;  tliere  exists  particu- 
larly an  almost  insuperable  aversion  to  meat.  In  other  cases  appetite 
varies,  but  always  inclines  toward  anorexia.  Occurrence  of  bulimia,  as, 
for  instance,  described  by  Hanot,*  was  never  observed  by  me,  but  not  so 
rarely  entirely  normal  appetite.  Thirst  is  increased,  particularly  in 
obetructing  cancers  on  or  around  the  pylorus ;  in  cancers  on  the  curva- 
tures there  is  no  increase. 

3.  Eruciaiion  is  a  very  frequent  symptom  in  cases  of  cancer,  on 
account  of  abnormal  gas  formation.  The  gases  are  odourless,  or,  on 
account  of  decomposing  processes  of  tlie  neoplasma,  are  exceedingly  dis- 
agreeable, stinking;  frequently  there  is  complaint  of  strongly  acid  eruc- 
tation. 

4.  Pressure  and  Fain. — ^In  the  beginning  of  the  aflection,  as  in  chronic 
gastritis,  there  is  only  pressure  in  connection  with  ingestion  of  foOiL  Later 
pain  may  follow,  sometimes  dependent  upon  the  meals,  sometimes  inde- 
pendent of  them.  The  pain  begins  in  the  pit  of  the  stomach,  or  to  the 
right  or  left,  and  radiates  occasionally  to  the  small  of  the  back.  The  pain 
is  described  as  drawing,  burning,  stinging,  seldom  as  cramp-like, 

5.  Vomiting. — Vomiting  is  a  frequent,  but  by  no  means  constant 
Bymptom,  It  is  rarely  missing  during  the  entire  duration  of  the  disease 
in  carcinoma  of  the  para  pylorica;  but  in  cancer  of  the  lesser  or  greater 
curvature  it  may  be  absent  during  the  entire  course,  as  I  frequently  have 
observed.  Furthermore,  as  may  be  readily  imagined,  it  is  more  copious  in 
pyloric  carcinomata  than  in  those  on  the  gastric  eurvahires.  The  vomit- 
ing is  preceded  by  pressure  or  pain,  nausea  and  salivatioo,  and  is  followed 
by  transient  alleviation.  The  vomit,  the  particular  qualities  of  which 
will  be  discussed  in  the  Section  on  Examination  of  Gastric  Contents,  is 
described  as  hitter  and  aour;  in  some  cases  it  is  ftT>tid.  Occasionally  the 
vomit  has  the  well-knnown  "coffee-ground  appearance,"  through  admixture 
of  blood  from  the  ulcerating  tumour.  Formerly  greater  importance  was 
attributed  to  this  sjiuptom  than  should  have  l>een.  It  is  valuable  for  the 
diagnosis  "carcinoma'*  if  it  occurs  together  w^ith  tlio  other  classic  symp- 
toms^ particularly  if  observed  repeatedly.  That  one  ought  not  to  content 
oneself   with  the   "coffee-ground   appearance,"   but   must   demonstrate   a 


*  Boas.  VerliRndlungen  dea  18.  Kongrpsaes  f(tr  innere  Medicin,  190<J,  P.  388, 

•  Hanot»  Archives  gl^n^rales  de  M&deeine,  1893. 
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bleeding  by  means  of  the  hoBmiii  test  or  guaiac  test  (see  pages  223  and  22 A ) 
does  not  need  any  discussion, 

6.  Bowel  movemenls  vary  very  considerably,  depending  on  the  location, 
variety,  and  size  of  the  cardnonia.  The  moveiiieots  may  be  normal,  con- 
etipated,  diarrhceic,  and  alternately  constipated  and  diarrhoeic.  According 
to  Fr,  Miiller/  in  35  per  cent,  of  all  gastric  carcinoniata  diarrhoeic  evacu- 
ation  is  observed,  an  exaggerated  condition,  according  to  my  experience. 

7.  Amount  of  urine  is»  partly  on  account  of  deficient  ingestion  of  food 
and  partly  oa  account  of  vomiting  and  retention,  diminished  and  concen- 
trated, 

(h)  Objective  Symptoms. 

Among  these  there  are  to  be  considered  inspection,  percussion^  palpa- 
tion, and  examination  of  gastric  contents. 

Inspection  must  extend  first  to  the  whole  body,  and  then  to  the  abdo- 
men in  particular.  The  former,  because  of  the  waste  of  the  adipose  and 
muscular  tissue  and  of  the  scaly  condition  of  the  skin,  furnishes  us  certain 
hints  for  the  supposition  of  a  malignant  affection.  The  local  inspection 
possesses,  of  course,  a  con^iiderably  greater  importance.  As  the  abdominal 
walls  have  psually  lost  their  adipose  tissue  and  the  abdomen  has  sunk 
in,  it  is  sometimes  easily  possible,  particularly  in  women  with  enteroptosis, 
to  observe  quickly  a  prominence  belonging  to  the  epigastrium.  x\ccord- 
ing  to  my  experience,  this  is  particularly  easy  in  carcinonmta  of  the  h^str 
curvature.  If  in  such  cases  the  patient  is  told  to  inspire  deeply,  the  physi- 
cian, ptyticularly  when  standing  at  the  head  of  tlie  recumbent  pjitient,  will 
observe  a  cylindrical  or  sausage-shaped  body  descending  more  or  less  down- 
ward from  the  costal  arch,  in  order  to  return  to  its  former  place  on  expir- 
ation. It  is  verv^  important  that  the  stomach  is  enqity.  or  has  been 
emptied  for  the  sake  of  exan^ination ;  for  if  the  stomach  is  full,  the  tumour, 
■I  I  frequently  observed,  may,  on  account  of  forward  torsion  of  the  greater 
TUTvature.  be  displaced  completely  backward,  and  thus  may  escape  inspec- 
tion and  also  palpation.  Frequently  in  such  cases  the  stomach  is  dropped ; 
when  such  is  not  the  ease,  the  tumour  is  palpable  only  on  deepest  inspira- 
tion, and  disappears  entirely  under  the  costal  arch  on  expiration.  In  Fi*;. 
64,  a  ease  of  gastric  cancer  is  pictured,  in  which  the  diagnosis  was  instantlv 
made  by  mean  a  of  inspection. 

In  carcinomata  of  the  pylorus  and  the  greater  curvature,  the  tumour 
may  be  seen,  but  only  under  especially  favourable  conditions. 

In  carcinomatous  pyloric  stenosis,  as  in  other  varieties  of  pteno^is, 

^  F.  Mtlller,  Verhaiidlungen  dea  Vereina  fiir  innere  Medicin,  18SS;  Deuterbe  medl- 
einische  Wocbenschrift.  1888,  No.  22. 
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particularly  if  tJie  stomach  is  very  full,  peristaltic  and  in  rare  cases  even 
aiitif»cristaltic  waves  may  be  observed  to  move  from  the  fundus  to  the 
right,  or  vice  vena, 

PcrcHitsion,  compared  with  the  other  physicnl  methods  of  examination, 
has  but  secondary  imfw^rtance;  it  facilitates  only  the  ascertainment  that 
on  a  certain  spot  a  solid  resistance  is  present  which  produces  a  dull  or  dull- 
tympanitic  sound. 

Palpation  }ielda  the  most  certain  results  of  all  physical  signs.     If  a 


Fig.  64. — Gastric  <   :  ^t  Curvature. 

{ Obserr&ttion  of  Boas.) 


tumour  evidently  belonging  to  the  stomach  is  found  in  a  patient  over  thirty 
years  of  age  with  incipient  or  advanced  cachexia,  diagnosis  is  usually 
assured ;  but  the  tumour  cannot  always  be  recognised  as  belonging  to  the 
stomach.  If  a  tumour  is  not  palpnble,  it  does  not  matter  whether  it  has 
not  attained  a  size  necessary  for  palpation  or  is  not  accessible  to  palpation, 
one  of  the  most  valuable  signs  for  diagnosis  is  missing.  In  spite  of  this 
a  diagnosis  can  be  sometimes  made  with  a  probability  little  short  of  cer- 
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tainty,  from  the  hiBtorv,  clinical  course,  and  the  examination  of 
contents.     More  about  this  further  below. 

For  se^t  and  size  of  the  tumour  there  are  of  importance  some  statistic 
experiences  which,  in  apparent  Agreement,  show  that  the  pyloric  car- 
cinomata  are  the  most  frequent,  after  them  the  carcinomata  of  the 
lesser  curvature,  and  then  after  consideralde  interspace  the  carcinomata 
of  the  greater  curvattire,  the  diffuse  intiltrates,  and  finally  those  on  the 
anterior  and  pusterior  gastric  walls* 

Lebert'*  and  Halm  exhibit  the  following  statistics: — 


Arrording  to  Lebert. 

Pyloric   rr^'on    ,  51  pnr  cent, 

Cardia    «  "* 

Leaser  curvature 16  "       " 

Greater  curvature   -  .  - .  7  "       " 

Diffuse  infiltrate   ............  6  *' 

Posterior  wall    , .  ,  . .  4  "       " 

Posterior  and  anterior  walU. .  ..  4  ' 

Anterior  wall  3  "       *' 


According 

to  Hahn. 

35.5  per 

cent. 

23.5       • 

•  • 

13.»      " 

it 

4.7      '* 

it 

12.3      *' 

*t 

4.1       '^ 

it 

4.1 


Hahn'e  figures,   as  readily   seen,   varj'   considerably  frora   those 
Lebert  in  several  items. 

The  mentioned  statistic  figures  are,  however,  in  my  opinion,  to  be 
considered  with  caution.  They  are  based  exclusively  npon  post-mortem 
e-xaniinations,  whereby,  of  course,  the  original  seat  of  the  timiour  cannot 
be  elicited,  or  at  least  not  with  certainty.  Very  frequently  it  occurs 
that  a  carcinoma  with  an  original  seat  on  the  lesser  curvature  eniits  its 
ramifications  toward  the  pylorus.  The  pathologist  as  well  as  the  surgeon, 
according  to  the  general  experience,  will  count  a  case  in  ihis  stage  among 
the  pyloric  cancers.  The  suppoeition  that  gastric  carcinomata  possess  a 
special  predilection  for  the  orifices  has  been  disputed  hy  me  for  a  long 
time,  though  without  effect.  Only  within  the  \n<t  few  years  a  revolution  in 
this  respect  has  begun  to  show  itself  with  the  pathologists  and  cliniciani 
Oscar  Israel,"  supported  by  repeated  experiences,  points  to  the  fact  that 
malignant  tumoiirs  do  not  usually  originate  in  tlie  ostia,  but  end  IhereJ 
Similarly,  v.  Hansemann^*'  states:  '*It  must  be  emphasised  that  carcino- 
mata of  the  pylorus  itself  are  rather  rare.  The  majority  of  the  tumours 
begin  above  the  pylorus  and  grow  secondarily  towards  the  same.  This 
condition  is  perfectly  plain  if  only  one*8  attention  has  been  turned  to  it.** 


•Lebert,  Die  Kranklieiten  dea  Magene,  Tiibingen,  1870. 
*  0.  TsraeK  Berliner  klin.  WochenwUrift,  1888,  No.  31. 

10  V.  Hansemtmn,  Die  mikruBkopiache  Diagnoae  der  bQsartigen  Geschwiilste,  Berlin, 
1897,  P.  170. 
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And  finally,  v.  Mikulicz  and  Kausch,"  in  their  excellent  treatise  on  eniv 
gical  gastric  diBcaees.  express  theriiselves  as  follows;  '"Tlie  cliniiul  observa- 
tion shows  tliat  the  primary  pyloric  earcinonia  does  not  ofteu  occur,  but, 
on  the  contrary,  cancer  develops  primarily  most  frequently  on  the  lesser 
curvature  (perhaps  40  per  cent.)/'  This  agrees  with  my  statistics  bathed 
upon  a  material  of  135  cases.  I  found  the  tumour  43  times  on  the  lesser 
curvature,  t.f„  33,6  per  cent.;  on  the  pyloims,  however,  in  43  cases,  i.e., 
34.5  per  cent.  To  be  sure,  among  the  cases  of  cancer  o'f  the  lesser  curva- 
ture, as  unavoidable,  are  also  those  cases  in  w!neh  either  certainly  or  prob- 
ably other  parts  of  the  fundus  are  affected  by  the  process;  but  in  all  these 
cases  the  pylorus  was  certainly  permeable,  as  shown  by  the  course,  or  the 
operation,  or  the  post-mortem.  In  spite  of  the  above-mentioned  import- 
ant contradictions,  the  legend  of  the  frequency  of  pyloric  cancers  migrates 
from  one  text-book  into  another,  and,  of  course,  does  not  gain  anjihing 
in  intrinsic  truth,  but  the  more  in  dogmatic  strength. 

Gastric  tumours  are  situated  either  in  tlie  region  of  the  pylorus, 
namely,  to  the  right  on  the  scrobieulus  cordis,  or  in  the  same;  or,  if  they 
are  part  of  the  lesser  curvature  under  the  left  costal  arch,  palpable  only 
on  deepest  inspiration,  or  in  gastroptosis  more  or  less  deeply  below  the 
costal  arch.  In  carcinonmta  of  the  greater  curvature  they  are  palpable 
at  the  level  of  the  umbilicus  in  normal  position  of  the  stomach:  in  gastro- 
ptosis they  are  usually  palpable  below  the  same.  Cancers  of  the  pylorus, 
as  well  as  those  of  the  lesser  curvature,  may  escape  palpation,  the  former 
as  soon  as,  according  to  the  usual  location  of  the  pylorus,  they  are  situated 
under  the  left  liver  lobe,  the  latter  as  soon  as  the  lesser  curvature,  even 
on  deepest  inspiration,  does  not  descend  below  the  costal  border.  Carci- 
nomata  of  tlie  posterior  wall  are,  of  course,  not  accessible  to  palpation. 

Of  great  importance  is  the  respiratory  movahility  of  the  gadrtc 
itimovrs.  about  which  many  erroneous  views  prevail.  It  is  necessary  to 
distinguish  strictly  between  neoplasmata  of  the  pylorus  and  those  of  the 
curvatures.  The  former,  according  to  the  anatomical  situation  of  the 
pylorus,  descends  on  inspiration  not  at  all  or  but  sliglitly ;  but  if  adhesive 
to  the  liver  they  move  simultaneously  with  the  normal  liver  excursion 
more  or  less  downward. 

Quite  different  are  the  carcinomata  of  the  curvatures;  as  a  rule, 
they  show  pronounced  respiratory  displacement.  Moreover,  they  are  fre- 
quently distinguishecl,  as  stated  by  Minkowski,^*  by  eTpirafory  fixaiwn. 
If  one  grasps  the  tumour  on  deepest  inspiration,  it  does  not  ascend  on 
inspiration,  but  only  when  the  gi*asp  is  released.     Through  this  condition, 

"  v.  Mikulicz  ami  Kausrh,  Handbuch  ilcr  praktiaflipn  ChiniririLi  von  v,  Bergmann, 

V.  Bruns,  v.  Mikufiez.  IfJOO;  Sepamtftbdruck,  P.  132. 
"Minkowski,  Berliner  kliniaehe  WocheiiS4;hrift,  1888,  Ko.  31. 
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on  the  one  side  these  tumours  can  be  easily  JitTerentiated  from  those  of 
other  organs,  and  on  the  other  side  the  ditferentiation  of  cancers  of  the 
pylorus  and  the  lesser  curvature  ib  facilitated. 

Roseiiheini"  callod  attention  to  tht'  fact  that  expiratory  fixation  ia  obsened, 
as  a  rule,  in  cnses  <>(  rpspiiiitoiy-movftble  gn^itrie  tiimiiurs,  Imt  that  the  absence  of 
expiratnrj'  fixation  does  not  nefesHnrily  imply  un  adherticm  with  the  b'ver.  Such  un 
adhesion,  however,  may  be  excdvided  if  the  tumour  do*«  not  correHpoml,  as  ti>  respira- 
tion, to  the  movement  of  the  liver.  As  a  case  rejiorted  by  Kundrat  and  Schleainger" 
proves,  this  hitter  principle  does  not  invariably  liold  g^xid.  In  thia  ea»p  there  was 
expiratory  fixation  in  spite  of  extensive  adhesion  of  tl*e  pyh)riie  eareinoma  with  the 
posterior  Bwtioii  of  the  lawer  Iivlt  Hurfuet!.  Tliia  fai:t  appears  very  plauHible,  a* 
tlie  anterior  partni  remained  unimpaired:  the  plaee  of  adhesion  on  the  posterior  part 
could  yield  tli«  pjvnt  for  the  abnormal  movement. 

The  malignant  tumours  of  the  stomach  are,  as  a  rule,  more  or  less 
tender  to  pressure:  the  algesimetric  tenderness  stajids  between  that  of 
gastric  idcer  and  that  of  glandular  gastritis,  and  amounts  to  about  two 
to  four  kilos.  Besides  tenderness  anteriorly,  occasionally  a  more  or  les^ 
severe,  usually  localised  tenderness  ia  also  found  posteriorly  on  the  verte- 
bral colunm,  soinelimes  to  the  right,  at  other  times  to  the  left  of  it.  As 
a  rule,  it  is  observed  between  the  tenth  thoracic  and  second  lumbar 
vertebrae. 

Besides  t!ie  palpation,  a  very  important  diagnostic  aid  is  infiition  of 
the  stomach  by  means  of  CO^  or  air  (see  pagy  105).  The  tumours  of  the 
pylorus  and  the  lesser  curvature  act  variously.  The  former,  according  to 
Minkowski,  usually  move  to  the  right  downward,  or  also  (according  to 
Rosenheim)  occasionally  to  the  right  upward.  Carcinomata  of  the  lessiT 
curvature,  however,  move  gradually  backward  and  disappear  entirely  on 
increasing  inflation.  Tlie  stomach  undergoes  a  torsion,  the  greater  curva- 
ture moving  forward,  the  lesser  curvature  moving  backward.  The  same 
torsion  is  sometimes  exhibited  under  normal  conditions  of  a  full  stomach; 
it  happens  that  the  tununir.  as  already  mentioned,  may  entirely  disappear 
and  may  become  palpalile  only  after  emptying  the  ."^itnmach.  T  consider 
the  latter  symptom,  which,  according  to  my  experience,  occurs  only  in  car- 
cinomata  of  the  lesser  curvature,  al?o  as  diagnostically  important. 

Besides  better  localisation  of  the  tumours,  inflation  of  the  stomach 
facilitates  an  exact  knowledge  of  the  size  and  position  of  the  stomach, 
which,  in  surgical  operation,  is  of  a  certain  importance  for  the  direction 
of  the  incision.  It  must  be  mentioned  that  gastric  dilatation  is  not.  as 
might  be  assumed,  the  rule  in  eases  of  cancer  of  the  pylorus.     Stomachs 


"  Hofienbeim.  Dentsohe  medieinisehe  Wochenachrift,  1804,  Xo.  .10. 
'*  Kundrat  and  Schleainger.  >iIittheiJlunpren  an*  den  Grenz^bieten  der  Medidn  und 
Chirurgie,  1897,  Bd.  2,  Heft  5,  P.  727. 
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of  entirely  normal  size  may  be  encountered.  Still  less  frequently  gastric 
dilatation  is  found  in  every  case  of  stagnation,  as  one  might  expect.  On 
the  eontrary,  it  is  a8toni!4hing  to  find  such  proportionately  small  stomachs. 
Vesy  much  shrivelleii  and  small  stomachs  are  encountered,  as  may  be 
briefly  mentioned^  and  that  not  to  the  delight  of  the  surgeon,  in  cases  of 
cancer  of  the  ce;gophagus  and  cardia. 

Frequently  in  eases  of  cancer  of  the  pylorus  and  lesser  curvature »  a?? 
mentioned  above,  a  downward  position  of  the  stomach  is  observed;  even 
vertical  position  of  the  t^tomach  is  not  a  very  rare  occurrence. 

laflation  of  the  gtomach  may  be  advantageously  supplemented  under 
certain  circumstances  by  means  of  ''transillumination  of  the  stomach.*' 
According  to  Kuttner  and  Jacobsohn,**  in  cases  of  non-pal  pa  hie  carcinoma 
of  the  wall,  the  transillumination,  or  rather  the  absence  of  transillumina- 
tion, may  become  even  diaguostically  important.  Yet  the  transillumina- 
tion in  these  cases  has  not  found  general  acknowledgment  for  the  diag- 
nosis of  gastric  cancers. 

The  decision  whether  a  gastric  tumour  belongs  to  the  pylorus  or  to 
the  fundus  can  hardly  be  mistaken  on  careful  physical  examination. 
IBesides  this,  there  may  be  decisive  factors  in  the  exhibition  of  the 
'"stomach  stiffening"  (page  74),  or  especially  of  visible  and  palpable  gas- 
tric peristalsis,  presence  of  grave  stagnation,  existence  of  gastric  dilata- 
tion, oliguria,  stubborn  constipation,  etc. 

Besides  the  location  of  the  tumour  and  the  position  of  the  stomach, 
the  size  and  movability  of  the  neoplasma  arc  of  importance.  The  smaller 
and  more  mobile  the  tumour,  the  better  the  chances  for  extirpation;  this 
fact  is  especially  valid  in  cases  of  cancer  of  the  pylorus.  It  is  of  practical 
value  to  juention  that,  as  Ewald  has  pointed  out,  cancers  of  the  stomach 
appear  larger  to  the  palpating  finger  than  they  are  in  fado.  But  the 
reverse  may  occur  also. 

Is  the  tumour  movable  or  adherent?  The  practically  important 
adhesions  are  those  with  the  liver,  the  gall-bladder,  and  tbe  pancreas;  they 
may  complicate  cases  which  by  themselves  are  favoural>Ie  for  operation, 
so  that  surgical  intervention  must  be  entirely  omitted  or  that  only  a 
palliative  operation  can  be  performed. 

We  refer  in  regard  to  adhesions  with  the  liver  to  pages  567  and  568. 
For  adhesions  of  a  pylorus  carcinoma  with  the  pancreaj*,  jVngercr,^"  sup- 
ported by  observation  of  sixteen  cases  of  this  kind,  stated  the  following 
s^inptoms  as  characteristic: — 

If  tbe  carcinomatous  pylorus  is  adherent  to  the  pancreas,  on  inflation 


»*  Kuttner  am!  Jaco(>»olui,  Fierliner  klinisc-hv  Wochensclirift,  1893,  No.  39. 
"  Angerer,  Archiv  ftlr  klini&che  Chinirgie,  Bd.  39,  S.  378. 
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of  the  etomach  it  remains  immovably  or  almoet  immoTable;  while  if 
adhert'Dt,  the  pylorus  deviates  in  the  regular  way  to  the  right  (upward  or 
downward). 

Are  tnetaBta^s  present?  This  questiou  can  i-  ;vn>^wertMi  .^ilv 
Bome  catses.  The  liver  is  implicated  the  most  fre^juemly,  ami  a-  pniu 
carcinoroa  of  the  liver  is,  as  well  known,  exceedingly  rare,  tumours  in  the 
liver,  occurring  together  with  gastric  tumours,  are  to  be  regartled  &£ 
metastases.  Metastatic  cancerg  of  the  great  and  smaU  omentum  may  be 
determinated  under  favourable  circumstances  by  means  of  palpation,  bat 
in  the  majority  of  cases  tliey  arc  not  diagnosed.  In  three  cases  I  observ<>d 
metastases  on  tlie  umbilical  aperture,  in  one  case  from  a  carcinoma  origin- 
ating in  the  depth  of  the  small  pelvis. 

Cancers  in  an  advanced  stage  frequently  cause  ascites  and  the  accom- 
panying physical  fiigns,  which,  to  be  sure,  are  characteristic  only  when 
the  accumulation  of  fluid  has  reached  a  certain  amount. 

The  examination  of  the  gostric  contents  is  important  in  two  respects: 
(1)  on  account  of  the  motor  disturbances  occurring  in  cases  of  cancer  of 
the  stomach;  (2)  on  account  of  the  chemical  disturbances.  The  former, 
according  to  my  observations,  are  usually  present  in  case  of  pyloric  can- 
cers, and  in  such  a  manner  that  the  fasting  stomach  is  rarely  entirely  free 
of  food  remnants.  The  same  manifestation,  however,  occurs  also,  as 
shown  by  Boas,"  Huber/*  Martius,*'*  Hammerschlag,^**  and  others,  in 
cases  of  cancers  of  the  curvatures  and  fundus  with  such  frequency  that 
as  a  symptom  it  is  diagnostically  valuable.  Since  I  paid  special  attention 
to  this  abnormalily,  I  found  among  125  cases  of  gastric  cancers  variously 
>ituated,  42  times,  i.e.^  in  33.C  per  cent.,  considerable  stagnation  in  the 
stomach.*  This  motor  disturbance  seems  to  me  to  depend  by  no  means, 
or  at  least  not  solely,  upon  a  dilatation  of  the  stomach — inflation  of  the 
stomach  with  air  or  carbonic  acid,  as  already  emphasised,  frequently 
showed  entirely  normal  borders — -but  more  upon  a  permigration  of  the 
cancerous  tumour  into  the  muscular  layer. 

The  chemical  disturbunees  are  distinguished  through  the  absence  of 


•  If  tlie  frecjuent  oecurrem-e  of  mcitar  disturbanws  is  disputed  by  other  authon, 
an,  for  instttTtce,  by  Rioj^ffl.  KuttneT,  Schule,  and  otliors,  these  differences,  like  an 
nmtiy  others  in  the  study  of  gastric  cancers,  may  be  explained  by  the  fact  that  many 
ftuthorw  Hee  their  cawes  of  eaneer  at  an  early  atape,  others  at  a  mcdinm  stage,  and 
HtitI  otlitTs  at  ft  very  late  !*tage. 

"IkiaB,  Zeitsdirift  ffir  kliiiische  Mediein,  1894,  Bd.  25. 

"Hnlwr.  Korroflpontlfnsr.blatt  fdr  Schweiaer  Aerzte,  1896,  No.  18. 

"Martina.  Zrit^^rlirlft  z.  100  jiilirigen  Stiftungafeier  d,  mod.  chirurg.  Friedrldi' 
Wilhelmft  Institutft,  Berlin,  18P5. 

w  Hammer aehlag,  Arcliiv  flir  Verdauungskronkheiten,  181>6,  Bd.  2, 
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free  hydrochloric  ncid  niid  through  the  pregence  of  excessive  lactic  acid.^^ 

As  to  the  much -discussed  absence  of  hydrochloric  aeid  discovered  by 
van  den  Velden  in  1879,  it  is  generally  acknowledged  to  be  a  frequent 
eyniptnm.  In  my  eases  the  sign  was  present  in  77.5  per  cent.;  frequently 
free  hydrochloric  acid  is  found  in  the  heginniog,  but  disiippcars  in  the 
further  course  of  the  disease. 

Unfortunately,  however,  the  absence  of  free  hydrochloric  acid,  as 
recent  experience  has  shown,  is  just  as  little  a  characteristic  sign  for 
cancer  of  the  stomach,  as  the  reverse  (hypcrchlorhydria)  la  for  gastric  ulcer. 
According  to  my  opinion  we  must  differentiate  a  cancer  of  the  pylorus 
or  of  the  pyloric  region  from  that  of  the  fundus,  regardless  of  the  part 
at  which  the  tumour  has  developed  most.  In  cases  of  pyloric  carcinoma 
the  presence  of  free  hydrochloric  acid,  or  even  hypcrchlorhydria,  is  by  no 
means  a  rare  oceurrvnce,  even  without  a  preceding  ulcer.  Among  my 
cases  I  found  free  hydrochloric  acid  eighteen  times  in  pyloric  cancers, 
while  in  cancer  of  the  fundus  the  same  was  found  only  four  times.  Evi- 
dently, this  condition  must  be  referred  to  the  fact  that  pyloric  cancers 
remain  circumscribed  for  a  long  time  and  do  not  tend  to  pass  the  antrum 
pylori,  while  cancers  of  the  fundus,  extending  without  limits  in  all  direc- 
tions, destroy  the  glandular  region  projKT  in  a  short  time. 

Furthermore,  as  shown  by  Krukenberg^^  in  1888  and  confirmed  with- 
out any  doubt  by  recent  observations,  the  absence  of  hydrochloric  acid  by 
itself  has  been  observed  so  frequently  that  there  is  no  organic  di&eai?e  of 
the  atomach^gastric  nicer  not  excluded — in  which  temporary  or  perma- 
nent absence  of  hydrochlnric  acid  may  not  Imve  been  observed.  It  must, 
however,  be  conceded  that  the  absence  of  free  hydrochloric  acid  in 
patients  who  have  reached  the  years  disposed  to  cancer  and  show  other 
signs  of  a  malignant  affection,  perhaps  exhibit  even  a  resistance  or  a 
tumour,  essentially  supports  the  diagnosis. 

Considerably  more  important  is  the  presence  of  an  ahnortmil  amount 
of  lactic  acid  in  the  gastric  contents. 

We  must  well  distinguish  between  occurrence  and  formation  of  lactic 
acid  in  the, gastric  contents.  The  occurrence  of  lactic  acid  is  not  at  all 
uncommon  in  gastric  affections  of  the  most  various  kinds,  as  we  introduce 
lactic  acid  in  greater  or  less  quantities  into  the  stomach  by  ingesting  meat 
and  fish,  milk  and  its  products,  wheat  and  rye  bread,  cabbage,  cucumbers, 
etc.  But  netv  formation  of  lactic  acid  in  the  stomach  occurs  onh/  under 
pathologic  conditions. 


"Boas,  Deutsche  medicinsche  Woeh  en  sell  rift.  1^0;?.  No.  17:  Mllncliener  medi- 
cinisehe  WocheniKjhrift,  1803,  No.  43;  Heiliner  kliTii«*o)ip  Wofhonsehrift,  1B95, 
No.  fl;  ZeiL«vchrift  iiir  kliniwhe  Mpdifiti.   1^94,  B<L  25,  Heft  3  and  4. 

**  Krukenberg,  Dias.-Inaug.,  Heidelberg,  1888. 
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A  tf^t  for  lactic  acid  formation  in  the  stomach,  of  course,  can  be 
only  if  a  substance  eniirehj  free,  of  lactic  avid  has  been  introduoed  into  the 
previously  empty  stomach.  For  this  purpose  1  suggested  a  soup  made  of 
Knorr's  oatmeal  (without  m.ilk  and  butter).  For  purposes  of  daiiy  prac- 
tice, however,  the  test-breakfast*  is  Btitisfactory,  as  1  have  shown. 

As  a  method  for  detecting  lactic  acid,  Uffelmann's  reagent  may  serve 
in  first  order  (sec  page  188).  It  is  true,  this  poasesses,  like  all  colour 
reagents,  the  Achilles  lieel  of  defective  infallibility.  The  test,  however, 
is  entirely  positive  and  practically  satisfactory,  if  with  a  few  drops  of  the 
filtrate  an  itdensely  I f^m on-yellow  colounng  of  the  very  much  diluted  solu- 
tion of  liquor  ferrichloride  is  sho^vn.  He  who  does  not  feel  en li rely  sure 
ifi  advised  to  make  a  control  test  by  employing  the  same  number  of  drop 
of  a  solution  of  lactic  acid  (1  or  2  per  mille).  If  by  the  use  of  the  gastric 
contents  an  equal  colouring  is  obtained  as  by  the  application  of  the  latter, 
there  is  no  doubt  of  pathologic  lactic  acid  fermentation.  In  some  cases, 
thougli  rare,  of  the  .sohition  of  litjuor  ferrichloride  (formation  of  iron  phos- 
phate), a  cloudiness,  depending  upon  a  pronounced  presence  of  phosphates, 
was  observed,  whereby  abnomial  lactic  acid  formation  may  be  obscured. 
This  is  also  the  case  in  presence  of  rhodanium  salts,  which  give  a  brownish- 
yellow  colouring  to  the  solution  of  liquor  ferrirldoride.  As  far  as  these 
adjuixtures  occasion  a  doubt  of  existing  pathologic  lactic  fermentation,  it  is 
well  to  employ  the  modifications  of  Ivelling,  Strauss,  or  Fleischer  (see  page 
189)  ;  according  to  ray  experience,  each  one  separately,  or  better  all 
together,  will  positively  solve  the  difficulty. 

The  aldehyde  test  suggested  by  me  several  years  ago  /page  192)  has 
been  invcDted  and  suggesled  as  a  quantitative  laboratory  method,  and  has 
been  acknowledged  almost  generally  as  siicli.  For  practical  purposes, 
however,  this  is  too  circumstantial,  and  usimlly  unnecessar}'. 

The  formation  of  hfclafrs,  the  chemically  surest  method,  is  also  too 
complicated  for  clinical  purposes. 

The  formation  of  lactic  acid  is  conditioned  undoubtedly  through  at 
least  two  factors,  namely,  stagnation  and  absence  of  hydrochloric  acid. 
Afi  to  the  latter,  it  needs  to  be  mentioned  that  combined  hydrochloric  acid 
is  sufficient  to  impede  the  formation  of  lactic  acid.  In  such  cases,  as  fre- 
quently observed  by  me,  free  IICl  may  be  absent  in  the  empty  stomach, 
but  under  the  influence  of  test-meals  free  hydrochloric  acid,  though  in 
small  amounts,  may  be  found.  Strauss*''  considers  the  ready  adherence 
of  lactic  acid  bacilli  in  the  fissures  and  sinus  of  the  tumour  which  scarcelv 


I 


•  Whetlier  T^nbe-Rie^rs  teat- meal  allows  differentiation  of  the  abnormally 
formeil  laviie  acid  from  that  inherent'  in  the  meat  Ims  not  yet  Ueen  iarestigated,  t» 
far  as  I  know. 

MStrausB,  Zeitschrift  far  klinische  Medicin,  1804,  B.  26,  S.  514. 


CANCER  OF  THE  STOMACH. 


573 


I 


I 


tes  in  the  peristalsis  of  the  organ,  as  a  decisive  factor  for  the 
formation  of  lactic  acid.  While  without  doubt  this  fact  is  important,  it 
is  not  decisive,  as  proved  by  the  observations  of  lactic  acid  fermentation 
in  cases  of  simple  hypertrophic  pyloric  stenosis. 

According  to  Hamnierschhig-''*  an  cxcesi^ive  diminution  of  enzymes, 
especially  that  of  pepsine,  plays*  a  part  favourable  for  lactic  acid  fennenta- 
tion.  Hammerschlag  therefore  states  that  the  deficiency  of  pepsine  is  to 
he  added  as  a  third  factor  to  those  above  named.  Arth,  Schiff,  also,  has 
observed  the  exhaustion  of  the  enzyme  production  in  cases  of  gastric 
cancer  in  contrast  to  benign  gastric  affection.  I  can  likewise  confirm  the 
experiences  of  Hammerschlag  and  Scbill. 

The  pathognostic  importance  of  the  finding  of  lactic  acid  depends,  on 
the  one  side,  upon  its  frequency  in  cases  of  gastric  cancer;  on  the  other 
side,  upon  the  occurrence  and  frequency  of  lactic  acid  formation  in  other 
gastric  affections.  As  to  the  former,  according  to  statistics  of  Arth. 
Schiff,"  observations  of  Boas,  Hammerschlag^  Rosenheim^  Lindner  and 
Kuttner,  Robin,  Strauss,  Tvaufmanii  and  Schlcsinger,  and  KlcnTperer  have 
shown  in  2<)1  cases  of  gastric  cancer  that  lactic  acid  occurs  in  73.5  per 
cent,  of  all  cases.  A  higher  rate  was  found  by  Croner,°*  namely,  78.5  per 
cent.,  and  Kiitimeyer,^^  75  to  80  per  cent.  Still  more  pregnant  is  the 
importance  of  the  finding  of  lactic  acid  if  a  larger  number  of  gastric 
diseases  of  various  kinds  are  compared  with  reference  to  it.  According 
to  Arth.  Sehiffj  the  statistics  of  Hammerschlag,  Strauss,  Sehlesinger  and 
Kaufmann,  and  Ekohorn  show  that  84-4  P^f  f'''«'.  of  gastric  diseases  com- 
plicated hif  Jartic  acid  fermentation  refer  id  gastric  carcinoma.  Croner 
even  fmind  among  48  cases  with  positive  finding  of  lactic  acid  45  cases  of 
cancer,  i.e,^  ^J3.75  per  cent.  Precisely  the  same  result  was  obtained  by 
Carle  and  Fantino  in  78  cases  of  gastric  carcinoma.  As  a  coimter-test  I 
had  in  my  polyclinic  100  cases  of  the  various  kinds  of  gastric  affections 
with  mere  absence  of  hydrochloric  acid  compiled.  There  were  only  31 
cases  of  cancer  of  the  stoniach  among  them. 

The  importance  of  the  presence  of  lactic  acid  tends  unfortunately 
only  toward  tlie  pomtive  test;  absence  of  laclir  acid  does  not  exclude  the 
pr6senc&  of  cancer  of  the  stomach.  But  even  the  constant  presence  of 
lactic  acid  fermentation  does  not,  without  exception,  speak  for  a 
malignant  tumour. 


'*Hammer«cIilng,  I.e. 

**  Arth.    St'hjfr;    Djf    DJaji^oHp    des    Magencarcinoraa,    Saramelreferat    nach    c!pn 

Arbeiten  der  Jnhre  1 894-1 S98;  Cpntralblatt  fClr  dio  Grenxg^bietpn  der  Medicin 

imd  Chinirj^e,  LSOSI,  Nna.  12  find  13. 
••(VoiitT,  MitthtMliungen  aus  den  QrenK^'pbieten*  1899,  Bd.  5,  Heft  3,  P.  405. 
"  RQtimeyer,  CorreapoiidenzbUtt  f«ir  Schweizer  Aerste,  1900,  No.  21. 
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In  the  course  of  some  years  cmses  of  abnormal  lactic  acid  fermenUiiion  in  non- 
malignant  gaatric  afret'tioim  have  been  dfscribed  by  various  authors  (Ewald,  Bial, 
Roiionheim,  Strauaa,  A.  Schmidt,  v.  Kourden,  Lindtier  and  Kuttner,  Einhorn,  Uam- 
iiier»ehlag,  Uoaa,  and  otlitrs).  in  the  above-mentioned  atatisitica  of  Arth.  Schiff* 
observfttion.s  of  this  kind  have  btfen  compiled.  There  may  be  added  a  few  others, 
iiH,  for  instance,  Ihuae  of  Jvit^niperer  and  Loevvyt  vvhieh  refer  to  vitia  eordia  and  oxalic 
acid  poisoning,  and  therefore  may  be  omitted  in  diagnontic  or  differentiat-diagnostic 
respect.  The  same  is  the  ease  with  an  observation  of  Strauss  (invagiiuitiou  of  the 
small  inteatine  with  the  colon)  and  that  of  Lindner-Kuttner,  in  which  the>'  had  to 
deal  with  a  perforative  peritonitia  after  jjerityphlitis.  In  all  theac  caae«i  cancer  af 
the  stomach  does  not  rome  into  consideration  at  alL  The  majority  of  the  remain- 
ing fourteen  cases  refer  to  chronic  gastritif*.  atrophy  with  dilatation,  and  pyloric 
(*teno»is.  Ewald  eraphasiaea  particularly  the  frtniuent  occurrence  of  lactic  acid  fer- 
mentation in  cases  of  pernicious  amieuiia  with  gaatro -enteric  atrophy  (eight 
cases).  The  dilTerentiation  of  these  cases  from  gastric  cancer  does  not  offer,  as  a 
rule,  essential  diitinilties.  The  main  dtllUnjlty  and  chief  cause  for  deception  ar«,  in 
my  opinion,  the  jmiiHibility  of  miMtaking  l>enign  gastritis  or  atrophy  complicated 
with  primary  dilatation  or  pyloric  stenosis. 

Thia  portHibility  Tnu»t  certainly  be  admitted,  especially  for  benign  pyloric  hyper- 
trophy. But  in  such  caaea  also,  at  least  in  a  nundjer  of  thomj  anamnesis  and  clinical 
course  will  prevent  mi^stakea   (see  Diirerential  Diagnosis). 

While  tlie  finding  of  lactic  add  does  not  possess  an  absolutely  deci- 
sive importance,  nevertheless  the  diagnosis  obtains  a  high  degree  of 
probability.  Indeed,  various  authors,  supported  by  the  constant  finding 
of  lactic  acid,  and,  of  course,  siniultaneously  considering  all  the  other 
sytuptoitis,  Buccceded,  to  be  sure  not  fre(piently,  in  a  considerable  num- 
ber of  cases  (Boas,  Eosenheim,  Einhorn,  Cohnheini,  fluber,  Hammer- 
fichlag,  Aisberg,  Ekchorn,  Gockel,  Soupault,  Arth.  Schifl)  in  making  a 
diagnosis  of  gastric  cancer  without  the  presence  of  a  palpable  tumour. 
Whether  such  a  diagnosis  is  also  an  early  diagnosis  will  be  discussed 
below. 

The  finding  of  hydrochloric  acid,  reported  by  a  large  number  of 
authors  in  cases  of  gastric  cancer  even  without  ulcer  origin,  liiuitB  the 
diagnostic  value  of  the  lactic  acid  reaction  to  those  cases  in  which  the 
latter  is  positive.  Nevcrlhelcs!?,  there  arc  still  remaining  sufficient  cases 
in  which,  by  means  of  lactic  acid  reaction,  a  diagnosis  of  carcinoma  may 
be  made,  which  in  the  absence  of  a  tumour  was,  a^  a  rule,  formerly  impos- 
sible. I  mention  the  following  two  cases,  with  the  finding  at  post-mortem 
examination : — 

Case  1. — ^Albert  R.,  iron-moulder,  40  years.  Patient  formerly  healthy;  took 
ill  November,  1891,  from  dyspeptte  dii^ordera;  all  treatment  without  effects  April, 
1892,  he  ia  referred  to  my  policlinic  for  treatment,  as  a  few  symptoms  indieate  uJcer; 
vme  of  stomach  tube  is  omitted.     After  treatment  with  nitrate  of  silver,  temporary 


^Arth.  bchiff.  lo. 
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iiuprov'Oiu«'nt  of  ailment.     Examina-tion  of  ga8tric  conti^nts  itiad^  then  exMbitH,  &fter 

Piftit- break  fast,  ngaiutit  all  expectation  no  free  hydrocii  loi  ic  acid,  but  marked  presence 
Cf  lactie  acid;  the  same  fimiing  in  the  abundant  contents  of  th£  fastinff  stomach  in 
IMr  fnoming.  From  the  stagnation  and  hictic  acid  ^euctio^^  and  in  respeet  to  the 
kconne  of  the  affection,  the  diagnosis  of  begiiiiiing  cancer  is  nmdo,  thongli  a  tumour 
is  not  palpable,  and  tlie  case  is  denionstrated  an  such  in  the  post-graduate  course 
(April,  1802).  The  same  result  is  repeatedly  found.  Although  a  dilatation  cannot 
■B  demonstra te<i  auatoniically,  the  patient  is  treated  by  means  of  lavage  and  like  one> 
Affected  with  gastritis.  Improvement  of  short  duration.  Patient  is  able  to  work. 
Two  months  later,  August  2(J,  1892,  patient  feels  again  no  sick  that  he  returns  to  the 
policlinic.  Tumour  not  palpable,  stagnation  ami  lactic  acid  reaction  unchanged; 
patient  is  emaeiatedp  vomited  in  the  meantime  repeatedlj  ctitTw-groundlikp  maaae«. 
He  is  treated  with  lavage  for  another  month.  Debilitation  evident;  he  is  referred 
(o  a  hoHpital  on  ^Septcmbc^r  21*,  lSf>2.  Here  he  fet»Is  bml,  vomits  almoBt  everything, 
and  loses  weight  down  to  80  p<inuula,  while  in  the  beginning  hts  weight  was  130 
piiiinds.  Diagnosis  of  cancer  of  the  stomueb  accepted  as  certain.  Beginning  of 
December,  1802,  he  olTers  the  pieture  of  pronounced  cancer  cachexia,  vomits  all  fcx)d; 
in  the  region  of  the  gall-bladder  a  hard  liiinour,  with  slight  respiratory  movement, 
is  pal]>able;  it  appears  to  lie  connected  with  the  liver.  On  Deceml>er  17,  1K02,  thir- 
_  teen  months  after  beginning  of  ailment,  death-  Autopsy  shows  an  ulcerated  pjiorio 
iB«iircinoma  of  the  size  of  an  orange,  migrating  to  the  lesser  curvature  and  antrum 
*^  pylori;  almost  entirely  .situated  in  the  right  abdominal  part  and  covered  to  its  larger 
extent  by  the  liver.     Metastases  or  adhesion  with  surrounding  organs  not  present. 

Case  II. — ^11.,  owner  of  restaurant  at  B.,  aged  4ti  years.  Healthy  till  October, 
1892.  Since  that  time  frequentJy  complains  of  deficient  appetite,  very  soon  followed 
by  vomiting.  The  vomiting  very  marked,  so  that  no  food  eould  be  retained.  Rapid 
failing  of  strength.  Loss  of  weight,  40  [jounds  in  four  we<*ks.  Physical  examiniition 
absolutely  negative.  At  first  neurosis  suspecti'd.  End  of  October,  1K02,  clinical  ob- 
servation  in  my  private  clinic;  result,  no  dilatation,  no  tumour,  no  painfulneaft. 
■^Quantity  of  nrine  during  twenty-four  hours  is  300  to  400  cubic  centimetrea.  No 
"^  albumen,  no  sugar,  Examination  by  means  of  stomach  tube  fields,  in  spite  of  the 
incessant  vomiting,  regularly  remnants  of  unchy milled  masses  to  the  amount  of  50 
to  100  cubic  centimetres  in  the  fasting  stomach.  Ilydrot-hloric  acid  constantly  ab- 
fient.  but  intense  lactic  acid  reaction  {ether  extract).  Diagnosis  of  cancer  of  the 
stomach  made.  Under  increasing  debilitation  death  follows  at  his  home  on  No  vera- 
lH^^  2r»th.  Post-mortem^  made  by  Dr.  Vogt,  chief  surg^?on  of  the  army  hospital  at 
Eromberg,  exbibita  stenosing  pyloric  cancer. 


Besides  the  palpable  tiiiimur,  there  it>  still  another  absolutely  posi- 
tive ^iVTirptom,  namely,  the  finding  of  iMirtirles  of  the  tumotir  m  the 
vomited  material  or  in  the  gastric  contents.  Kosenbach-"  some  time  ago 
called  attention  to  this  &ign,  but  it  was  neglected. 

In  many  cases,  the  diagnoBiw,  till  then  doubtful,  may  be  a>»eertained 
by  the  finding  of  conoflomerations  of  cancer  cells  in  the  lavage  water. 
But  as  Reineboth^^  correctly  sitates  and  Ewald  already  emphasised,  errors 
and  mistakes  are  not  excliitled.     Only  when  a  tumour  h  distinctly  pal- 


**  Rosenbacb,  Deutsche  mediciniscbe  Wnchenfwbrift,  1882,  No.  33. 
»Reineboth»  Deutschea  Arehiv  fUr  klinische  Mediein,  1897,  Bd.  58,  S.  62. 
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pable,  the  (diagnosis  of  a  carcinomatous  tumour  may  be  made.  The 
observatioDs  of  particles  of  tumours  have  only  recently  been  increased 
(Boas,  Keinchoth,"^  P.  Cohnheini,^^  Hcmmeter^''*).  Reineboth  found  frag- 
ments in  five  cases  of  carcinoma;  in  two  cases,  on  histologic  examination, 
the  diagnosis  of  cancer  could  he  made  with  pni^itiveness,  once  ^ithoui 
palpable  tumour;  in  three  other  cases  the  diaM^osis  remained  negative 
in  spite  of  the  "fragmeutB,"  Cohnheim  compiled  nine  cases  of  gastric 
cancer  with  tumour  particlee  from  the  cases  in  my  policlinic-  Just  as 
in  the  cases  of  Reineboth,  the  diagnot^is  had  been  ascertained  in  our  case* 
before  the  cancer  particles  were  found.  A  decisive  significajice  can  be 
contributed  to  them  only  when  other  characteristic  symptoms  of  gastric 
carcinoma  are  absent.  Though  in  a  few  cases  (a^s,  for  instance,  that  of 
Reineboth)  the  diagnosis  may  perhaps  be  made  even  without  other  cUnica] 
significant  symptoms,  the  diagnostics  of  the  stomach  diseases  will  not  Ik 
essentially  influenced,  because  the  finding  of  cancer  particles,  as  Reine- 
both correctly  emphasises,  is  evidently  a  late  symptom.  Hemmeter,  for 
purposes  of  an  early  diagnosis  of  gastric  cancer,  suggested  curettement  of 
the  gastric  mucosa  in  order  to  find  tumour  particles  or  cell  infiltration 
with  karyokinetic  figures,  lu  forty-eight  cases  of  gastric  careinoroa  be 
did  not  observe  the  least  bad  effects  from  this  procedure.  According  to 
my  opinion,  quite  apart  from  the  fact  that  the  method  is  not  entirely 
harmless,  the  positive  finding  will  he  more  or  less  a  matter  of  chance. 

A  very  important  finding  is,  according  to  my  obsen^ations,  the  occur- 
rence of  blood  and  pus  in  the  gastric  contents.  Various  kinds  of  haemof' 
rhagcs  must  be  distingtiishcd.  Ua^matemesis,  vomiting  of  pure  blood  or 
blond  slightly  mixed  with  food  remnants,  or  decomposed  blood  (coffee- 
ground-like). 

Similar  results  are  found  on  examination  of  the  gastric  content*— 
either  light-red  blood,  mixed  with  the  contents  or  occurring  on  lavage  of 
the  stomach,  or  decomposed  blood,  wiiereby  the  cqlour  may  exhibit  all 
tints,  from  a  light-gray  hue  to  the  darkest  blackish  brown. 

It  may,  however,  occur  also^  as  observed  by  me  in  numerous  examina- 
tions recently,  that  the  gastric  contents  apparently  look  quite  normal, 
while  by  means  of  the  guaiac  test  the  presence  of  blood  may  be  quite 
pronounced. 

In  the  older  text-books  of  Brinton  and  Lebert  there  are  statements 
about  the  frequency  of  occurrence  of  blood  in  the  stomach-contents. 
The  former  speaks  of  a  rate  of  4:3  per  cent,,  mentioning  that  this  is 

»i  HeinelKJth,  Lc. 

"P.  Cohnhoim.  Archiv  fllr  Verdauungskrankheiten,  1896,  Bd  1,  8.  274;  ••F<»t- 

B<?hrift  Lazania,"  April  1,  1899. 
"Hemmeter,  New  York  Medical  Record,  Octolwr  122,  1809. 
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rather  too  low  than  too  high,  but  Lebert  finds  graver  bleedings  only  in 
12  per  cent,  of  the  cases.  In  about  100  caseg  of  cancer  in  which  the  gfls- 
trie  contents  were  investigated,  1  found  yo  tmit-s  statements  about  single 
or  repeated  haemorrhages,  but,  according  to  my  present  experiences,  these 
figures  give  but  an  imperfect  impression  of  the  frequency  of  particularly 
slighter  hiemorrhages  in  gastric  cancer.  The  signiiicance  of  constant 
presence  of  blood  is  therefore,  particularly  in  connection  with  the  absence 
of  hydrochloric  acid  and  with  lactic  acid  production,  an  exceedingly  valn- 
able  sign,  and  we  regard  the  statement  of  Carle  and  Fanlinn,"*  that  the 
concurrence  of  these  two  symptoms  can  ahnost  be  considered  as  patho- 
gnostic  for  cancer,  as  approaching  very  near  to  truth. 

The  combination  of  blood  and  pus  or  the  occurrence  of  pus  alone 
is  rarer  (Boas,  CohnheLm,^"  H.  Strauss***).  The  former  was  found  five 
limes,  the  latter  eight  times  among  my  cases. 

It  must  be  mentioned  that  there  are  cases  of  gastric  carcinoma  which 
even  on  most  painstaking  lavage  exhibit  constant  presence  of  pus  in  the 
gastric  contents.  Apart  from  the  microscopic  examination,  which,  how- 
ever, is  only  characteristic  when  pus  corpuscles  are  found  in  dense  con- 
glomeration, it  is  the  offensive  smell  of  the  stomach-contents  which 
excites  suspicion  of  presence  of  pus.  P.  Colmheim  calls  attention  to 
another  variety,  in  winch  pus  is  cmbi'dded  in  mucus.  According  to  Cohn- 
heira,  besides  pus,  red  blood-corpuscles,  glandular  cells,  tumour  cells,  and 
other  texturelcss  formations  are  found;  the  latter  are  considered  by  the 
above-named  author  us  fragments  of  the  tumour.  The  fmrulent  mucus,  in 
contrast  to  the  pure  puti,  is  not  fcctid.  As  acute  suppurations,  occurring 
in  cases  of  phlogmonous  gastritis  as  a  rule,  may  be  excluded,  and  occur- 
rence of  pus  in  the  gastric  contents  of  benign  processc-i  is  not  observed,, 
this  symptom  gains  an  invaluable  significance  in  doubtful  cases. 

The  pus  undoubtedly  is  derived  from  necrobiotic  decomposing  cancer 
tissue,  occurring  particularly  often  in  cases  of  readily  exuleerating  medul- 
lar)^ cancers. 

On  microscopic  examination  of  llie  stagnant  gastric  contents  in  canwr 
of  the  stomach,  as  a  rule,  numerous  undigested  muscle  fibres  are  exhibited, 
sometimes  with  well-preserved  transverse  striation,  as  well  as  amylum  and 
fat  in  larger  or  smaller  qmmtities. 

A  striking  picture  of  the  carcinomatous  gastric  contents  is  formed 
through  immovable  hacilli^  first  observed  by  myself.  They  are  long,  fili- 
form, frequently  joining  one  another  in  angles;  they  appear  in  number- 


"Cnrle  and  Fantino.  Archiv  fllr  kliniache  Chirurgie,  1898,  Bd.  66,  S.  222. 

■*  Strauas,  Berliner  kllnische  WochenBclirift,  1899,  No.  40. 
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lees  speciTiiens  in  the  field  of  vision  (Fig.  (35 )»  Particularly  frequent, 
almost  constant,  they  are  found  in  stagnant,  achlorhydric  gastric  contents 
eoutainiug  lactic  ai'id. 

These  bacilli  have  been  etudied  more  aecurately  iince  then  by  Oppler,*'  Sehle- 
Binger  and  Kaufmann,"  Strauss,*'  and  Rud.  St'hiiiiitlt.**  Seblosinger  and  Ka4l£nuyiJi 
were  the  first  to  succeed  in  establishing  pure  cultures  of  these  bacilli  upon  fle«h* 
|)cptone-agiir  with  addition  of  carcinomatous  gustrie  eont4?nta,  then  also  upon  be<"r 
uuri  and  ghicuhe-agur»  StrausR  t-ould  al«a  make  a  pure  culture  of  the  bacillua  up«m 
tIeBh-[yeplone-;i|i;ur  with  carcinomatouH  gtL»tric  contents,  with  the  addition  of  a  small 
quantity  of  a  sterilised  solution  of  glucose. 

The  len^h  of  the  haciliua  is,  according  to  Sehlesinger  and  Kaufmann,  6  to  8  ^ 
but  varies  in  the  gastric  contenta  as  well  aa  on  the  artirtcial  culture  media  between 


Fig.  65.— Long,  Filiform  ISiieilli  found  in  Carcinoma  of  the  Stomach. 
(ObBcrvation  of  Boaa.) 


3  and  10  fA,  Occasionally  they  grow  aa  long,  convolutcj  apparently  disjointed  filft- 
ments.  Its  thickness  m  \  pl.  The  bacilli  are,  as  mentioned,  immovable,  facultatively 
anaerobic,  without  formation  olf  spores.  On  abort  staining  with  aqueous  solutioo  of 
methylene-hlue,  according  to  Strauaa,  some  flhimcnta,  stained  a  light-blue^  show 
gTunuhx  of  variouft  Hize  which  accept  the  stain  in  n  difTerent  manner,  namely,  in- 
tensely hliie-red,  and  make  a  striking  contrast  to  the  remaining  bacterial  body. 
Strauss  accepts  these  formations  aa  plaHmogenous  corpuscles. 

On  staining  according  to  Gram,  no  decolour isatton  follows  through  solution  of 
potassium  iodide. 

The  bacilli  arc  capable  of  conguiating  milk,  hut,  above  all,  of  generating  lactic 
acid  from  various  kinds  of  sugar.     They  may,   therefore,  quite  correctly  be  destg- 


"Opplcr,  Deutsche  mediciniBche  Wochensohrift,  1895,  No.  5. 

w  Schlestnger  and  Rud.  Kaufmann,  Wiener  klin.  VVochensehrift,  1805,  No.  15v 

"Strauss,  Zeitschrift  filr  klin.  Medicin,  I89.'5,  Bd.  28,  S.  678. 

**Rud.  Schmidt,  Wiener  klin.  Wochenschrift,   1901,  No.  2. 
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nat«d  aa  the  inciting  factor,  or  at  least  as  one  of  the  inciting  factors,  of  the  la<ctic 
acid  formation  in  the  stomach. 

The  examination  for  lactic  acid  bacilli  }'ields,  in  the  original  speci- 
men as  well  as  in  the  suspended  drop,  ag  a  rule,  a  perfectly  gatiafactory 
picture.  Hud.  Schmidt**  recommended  Lugol  solution  as  a  suitable  addi- 
tion, whereby  its  being  mistaken  for  the  bacillus  maximus  buccalifi  (orig- 
inating in  the  oral  cavitj),  which  is  stained  blue-violet  through  iodine,  can 
be  excluded.  On  the  other  eidCj  amylaceous  detritus  is  readily  recognised 
bj  its  blue  colour  resulting  from  iodine  stain.  As  other  siinrlar  bacilli 
(bacillus  mesentericus)  (R,  Schmidt)  show  quite  similar  pieturCtJi,  in  case  of 
doubt  pure  culture  becomes  indispensable. 

The  diagnostic  importance  of  the  lactic  acid  bacillus  coincides 
essentially  with  that  of  demonstration  of  lactic  acid.  In  this  sense  they 
form  a  mutual  supplement,  so  that  I  always  advise  looking  for  the  pres- 
ence of  bacilli  besides  the  lactic  acid.  In  doubtful  lactic  acid  reaction, 
a  positive  Ending  of  bacilli  may  perhaps  be  decisive.  As  Sternberg** 
recently  found  bacilli  of  the  same  appearance  and  with  the  same  culture 
qualities  in  the  stomach  of  a  case  of  incarcerated  hernia,  there  is  never- 
theless demand  for  caution  in  the  valuation  of  tlie  finding  of  bacilli* 

Sarcinis. — In  the  stagnant  carcinomatous  gastric  contents  occasion- 
ally sarcinfe,  and  frequently  yeast  are  found.  There  is  disagreement  on 
the  occurrence  of  sarcinic  in  cases  of  gastric  cancer;  some  writers  con- 
sider the  same  as  frequent,  others  as  rare ;  eminent  earlier  investigators,  aa 
for  instance  Bamberger,  attribute  a  diagnostic  significance  to  the  pres- 
ence of  sarcina?.  According  to  my  invegtigations,  sarcinae  are  decidedly 
rare  in  gastric  carcinoma  with  lactic  acid  fermentation.  That  lactic  acid 
formation  is  unfavourable  to  the  development  of  sarcina^  has  undoubtedly 
been  demonstrated  in  my  laboratory  by  Oppler,*'*  by  the  fact  that  pure 
cultures  of  sarcinap  which  were  poured  into  carcinomatous  stomachs  with 
lactic  acid  had  disappeared  at  the  end  of  twenty-four  hours.  Moreover, 
another  fact  is  convincing:  if  in  carcinomatous  gastric  contents,  which  in 
the  beginning  exhibit  free  or  combined  hydrochloric  acid,  the  latter  dis- 
appears, sarcinae  are  usually  replaced  by  lactic  acid  bacilli. 

Symptomi  of  Second  Importance. 

1.  Aiiwmia  and  Cachexia, 
Carcinoma  leads  in  a  short  time    to    cachexia    and    anaemia.     Cancer 
cachexia  has  been  spoken  of,  meaning  a  peculiar  wax-yellow  appearance 


*iRud.  Schmidt,  f.c. 

«  Sternberg,  Wiener  kJin.  Wocbenachrlft,  1898,  No.  31. 

«aOppler,  MUnchener  med.  Wochenschrift,  1804,  No.  20, 
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aceoTtipanied  with  a  high  degree  of  t^maciation.  This  symptom  has  but 
limited  diagnostic  significance,  occurring,  m  it  docs,  in  a  pronouncetl  man- 
ner only  in  late  stages,  at  a  time  when  diagnosis  is  no  longer  difficult. 
Moreover,  cancer  cachexia  does  not  show  any  specific  manifestations  denat- 
ing  from  other  diseases  with  severe  debility,  to  mention  only  Addison's 
disease,  cirrhosis  of  tlie  liver,  amyloid  degeneration,  certain  cardiac  dis* 
eases,  etc. 

Anaemia  is  produced  first  through  more  or  less  extensive  bleeding*? 
from  the  gastric  or  intestinal  mucous  membrane,  second  through  disturb- 
ances of  the  alimentary  assimilation,  and  finally  through  admission  of 
toxins  into  the  blood. 

Anaemia  may  manifest  itself  through  a  moderate  leucocytosis,  which» 
however,  is  not  characteristic  of  cancer;  further,  through  diminntion  of 
haemoglobin,  which,  according  to  Htiberlin/*  falls  to  al>out  50  per  cent 
of  the  nonnal  amouni  Similar  statements  have  been  made  by  Laker," 
Leichtensternj**  Eichhorst,*^  and  Osterpey.*^  Investigations  of  my  own 
have  likewise  shown  a  considerable  decrease  of  haemoglobin  in  the 
majority  of  cases.  As  in  other  positive  cases  of  careinoma,  the  amount 
of  hsemogloljin  may  give  us  a  supplementary  but  by  no  means  a  positive 
criterion  for  cancer. 

Parallel  to  the  decrease  of  haemoglobin  there  is  frequently  a  decrease 
of  the  number  of  red  blood-corpuscles  (Laache,**  Ft,  Miiller,**  Oppen- 
heimer,*^^  Haberlin,***  Osterpey,''*  and  others).  Yet  the  decrease  of  the 
led  blood-cells  cannot  be  accepted  as  specific,  so  that  we  likewise  attribute 
but  a  certain  diagnostic  value  to  this  anomaly.**  According  to  F.  Henry** 
it  is  chiimed  that  the  number  of  red  corpuscles  in  cases  of  gastric  cancer 
never  sinks  below  1,500,000  in  the  cubic  centimetre,  while  in  pernicious 
ana?mia  it  almost  always  falls  below  a  million. 


**Haberlin.  Mtinoliener  iiicd.  Wocheitaehrift,  1888,  No.  22. 

«  Laker.  WieTier  med,  Wociienatrhri/t,  188«,  No.  18-20. 

**  I^ich  ten  stent,  riitersuschunfpen  fiber  den  Hilraoglobingehalt  des  Blutea  in  geson- 

den  und  kranken  Zuatiinden,  Leipzig,  1878. 
^'^  Eichhorst,  Handbueli  tier  s|>eziellen  Patbologie  und  Tbprapie,  B(L  ii,  4  Aufl, 
*8  0«terpey,  Die  BlutiinterHuehung  und  deren  Bedeiitung  bei  llagenerkrankungiri, 

Inaiig-Dias,,   Berliiij   1892;   flee  also  Berliner   klinische  Woclienachrift,   1882. 

No.  12  and  13. 
*"Lnaciie,  le. 

*°  Fr.  Miiller,  Verhandhmgen  des  Vereins  fUr  innere  Medicin,  1888,  P.  378. 
*'  Oppeoheiraer,  Deutsche  medicinische  WochenBchrift,  1899,  No.  42-44» 
"Hiiljerlin.  Ic, 
'^  O.sterppy,  I.e. 
w  Compare  Part  T,  P.  264. 
■*F.  Henry,  Archiv  fUr  Verdaumig^krankheiten,  1898,  Bd.  4,  P.  I, 
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Eecently  J.  Schneyer*®  called  attention  to  a  aupposedly  important 
diagnostic  sign,  namely,  the  absence  of  digestive  kucoc^tosia  in  cancer  of 
the  stomach,  in  contrast  to  benign  pyloric  stenosis  and  \ilcer,  in  which 
latter  cases  lencocytosis  is  usually  observed.  According  to  the  statement 
of  Schne^^er,  this  symptom  is  said  to  bo  independent  of  the  location,  dura- 
tion of  the  cancer,  and  the  cheinism  in  the  stomach.  Sclmeyer'e  state- 
ment has  been  confirmed  only  by  Hartung.*^^ 

On  further  researches  of  Hassmann,^*'  Hofmann,"  Sailer*"  and  Taylor, 
Chadbourne,"^  Dolmatow,*^^  Rencki/*  Marchetti,***  and  others,  it  was 
shown,  however,  that  on  the  one  side,  though  much  rarer,  digestive  leuco- 
cytosis  is  observed  also  in  cases  of  gastric  cancer,  while  on  the  other  side 
in  benign  gastric  alTcctions  (ulcer,  gastritis,  inacidity,  neurosis)  it  may 
be  missing.  The  state  of  digestive  leucocytosis,  therefore,  is  of  no  posi- 
tive diagnostic  importance. 

Finally,  the  specific  gravity  of  the  blood  is  to  be  mentioned,  which 
can  be  found  in  a  safe  manner  according  to  the  methods  of  Hammer- 
fichlag**  or  Schmaltz.*''  According  to  observations  of  Schmaltz  and 
Siegel,*^  specific  gravity  of  the  blood  is  parallel  to  its  amount  of  haemo- 
globin. In  carcinoma  of  the  stomach,  Peiper**  found  decrease  of  the 
density  of  the  blood;  I  found  the  same  in  four  cases.  These  findings  also 
may  enable  us  in  a  doubtful  case  to  guide  the  diagnosis  into  the  right 
track,  but  a  decisive  importance  cannot  be  attributed  to  them. 


3.  Enlargement  of  Supraclaviculdf  Ghnds. 

In  the  General  Part  (page  86)  we  mentioned  the  swelling  of  the  left 
supraclavicular  glands  and  spoke  of  their  slight   diagnostic   importance. 


^•Schiieyor,  Internationale  klini&che  Rund^hau,  1894,  No.  39. 

fi^Hartung,  Wiener  klinieche  Wochensehrift,  1895,  P.  697. 

WHassmann,  ibid.,  18l»0,  No.  17. 

wHofinann,  Zdtschrift  f«r  klinisohc  Medicin,  1897,  Bd,  33,  P.  460. 

«"  Sailer  and  Taylor,  ref.  Archiv  fdr  V<?rdaiiun^krftnkheiten»  1898,  Bd,  4,  P.  88. 

"Chadbourne,  Berliner  klinisrhe  WnohPTiHt-lirift,  ISOfl,  Xo,  2. 

"  Dolraatow.  rel  Archiv  fOr  VerdauutigHkrankheiten,  1900,  Bd.  G,  P.  90. 

"  Rencki,  ibid. 

*«  Mareliptti,  Settimana  raedica,  1898,  No.  46;  Ref,  Centralblntt  fllr  iiinere  Medicin, 

1900,  P.  401. 
«Ilammerselitag,  Zeitschrift  fllr  k!m.  Medicin.  1892,  Bd.  20,  P.  444. 
"Sehmaltz,  Doutsche  med.  Wochenftclirift.  ISfll,  P.  555. 
«Siegel,  Wiener  klin.  Wochenscbrift,  1891,  R  fl06, 
•"Peiper*    Dan    apezifiache    Gewielvt    des    men»chlichcn    Blute.«»,    Centralblatt    fUr 

klinisfhe  Medicin,  1891,  No.  2. 
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IT  Tiers  are  ht.c  Ij  EwildJ*  Eie^-*  Deiei.^  Ttomov"  Soaptnlt 
Aobe.^  Le5>iiie.'*    Aeg>i^i-T.g  i:-  iis  renewed  ofaBerTatkniw  TtrAetti^ 

LS$  GissBii  v>  rxr?j-=vii^  a  atra:T,  difc^>FDc  Tiloe  to  the  enki;^ 
j^rjirzlAT  g-'^rfcdg.  To  t*  ?3re-  Trc-kw  calJed  aagntinn  to  the  fact 
iiir=iz>ssoa>:*  of  ibe  sspraeLtrieiLir  giiukcs  is  not  2ped£c  to  cmcer 
'  ^yjmkcL. ":  :n  i*  pseslitr  lo  aH  Tkcenl  cmeers.  Taitlieiti  oaosidas 
re.'ir.g  f:.f  zh^  '.^fz  s^prfccl^rkilir  rlois  a*  i^rettr  dLsracCenstic.  The 
s  are  Toli:2ifr-o=^,  earrj  paipa&ie.  a^jociiiK*  visible,  promineiit 
Ij  alove  tir-  ilATicIc  ::rCrT  li-r  stirL  Ctr.  ibe  other  hand,  Sooptuli 
^bbe  call  arw-mion  to  ibe  fae:  thai  imLzAzi^  ciaTicnIar  glands  accom- 
^  ga^rrk-  c*s*:*r  do  rr<i  alTiT*  fT>E4J[  for  earcinomatOTis  metaftises. 

Tar;v"Zr  c*5«5*  of  riamirAti-Mi  r.^?^laaDaiic  forma tions  were  not 
L  hzx  ni^Tczloii*  i-r*>:'j<^-  A*  xhr  ^-iiiargemeat  of  the  snpiadiTi- 
fr.±Ti*s.  cziit  *.«;'ir-  firi-d  :T5  rtr-e  <«K*T:rrt^c*.  i*  nndonhtedly  a  veir 
Tn:p:»M:i-  ;i  will  i~z  ricirT-tivrAllT  citable  n*  to  take  it  in  account  is 
Lsre  4l'agr-:t?tx-  faeur. 

^T^en  in  tr*-  r^^r^r-r^  r.f  .-»^-.-»-.-ww»  oE<ieza  of  the  ankles  is  seen  occs- 
It  aiid  mssftorilj.  I  .rcis^rrT^i  h  in  li  per  cent,  of  my  cases.  I 
\^z  the  f^izicyi'is  'itiesa,  if  cch-er  factors  caT2fing  cedema  are  absent  is 
-in*!sii:ziibl-e  sji^^io!!:  of  irT^PStiral  carcin^^na.  To  he  snrc.  such  a 
a  nij  victi-zr  tlfi?  in  non-niliziiir.:  ra^tric  a5«ction  <  I  saw  sach  a  caa 
isTiluTi^-ni.  and  :?.  iLertf c-rt,  if  p:«»e^t  at  alL  likewise  but  a  sustain- 
rmptosi- 

rhrre  arv  essiSitiallj  :hr»^  kin-if  :f  ano^ili^s  of  the  Tirine  aidinjrtip 
■:«?i5  *:  f  ffirrric  :  r  i^testinil  cirsc^-r.  nan-r-lv :  <  1 1  the  condition  of 
ren,  I  e »  iniiri-iipiLe- -s.  . :?  •  pr^erxie  of  aTi^aaoees,     (See  page  253.) 


rhe  c-^-TSr  of  c^zictr  of  the  srrziich  is  cfAiactensed  in  die  beginning 
mrlo   -ijfT>rT'::.:    ?T=:r:c-ns     rresg^TiT^?,   fzlneas,   anorexia.  Tomiting). 


TOiser.  Are*;.  |pS5-5ra>«  5*  2&M«i^f.  !>?*. 

our*;;2l  a&i  LAi4*t.  p^".  5^  i^  S>:f-;c.t  •sJ^m'.  des   H^pitain.  J«ly.  ISM. 

ATcbeni.  Dectsc^Ms  Ar^ir  fir  k'.irisci*  MfifxsM^  1»00.  Bd.  «7,  P.  574. 


CANCER  OF  THE  STOMACH. 


58a 


Yet  even  these  initial  symptoms  may  either  be  missing,  or  may  be  only 
slight.  The  **refl  thread"  in  the  elinical  picture  is  and  remains  marasmus. 
Liiter  the  above-mentioned  attacks  of  pain  and  vomiting  are  added.  As 
ignis  fatuus  in  diagnosis  there  occur  temporary  improvements,  even  in- 
crease of  weight;  their  psychic  effect  and  the  resulting  comfort  may  seduce 
patient  and  physician  into  an  unjustitialile  optimism.  Even  under  tliese 
conditions,  the  subjective  tmubles  do  not  disappear  entirely,  the  faeies  car- 
cinomatosa  remains,  and  even  considerable  gains  of  weight  melt  away 
quickly.  Duration  of  the  affectioo  varies  according  to  the  location  and 
expansion  of  the  carcinomatous  process.  The  course  of  pyloric  cancers, 
on  account  of  the  mechanic  obstruction  resulting  from  them,  is  the 
shortest ;  cancers  on  the  curvature?i  take  a  much  slower  eourse.  It  is  rather 
awkward  to  make  a  positive  statement  about  the  duration,  because  the  first 
subjectively  not  well-marked  beginning  of  the  alTection  has  frequently 
existed  much  longer  than  the  patient  states.  P'rom  tlie  beginning  of 
manifest  symptoms  until  death,  one  year  is  probably  the  mean  duration  of 
the  disease.  The  statement  of  some  authors  that  the  earlier  in  life  a  car- 
cinoma develops,  the  more  rapid  its  course,  is  valid  for  some  cases,  but  by 
no  means  for  all  cases. 

Death  ensues  in  the  majority  of  cases  from  marasmus  or  through 
formation  of  carcinomatous  metastases  in  liver,  portal  vein  syfitem,  peri- 
toneum, omentum,  lungs,  etc.,  or  finally  from  exhaustive  hgemorrhages, 
f>erforativG  peritonitis,  formations  of  fistulae,  septic  inflammation  of  lungs 
and  pleura.  In  a  few  cases  fatal  ending  ts  caused  by  addition  of  fever, 
the  character  of  which  has  recently  been  more  closely  investigated  by 
HampeluJ*  Devic  and  Chatin,^'  and  Freudweiler.'* 


The  Early  Dia^osis  of  Qastrlc   Cancer. 

As  long  as  a  cure  of  carcinoma  of  the  stomaeli  by  means  of  the  knife 
was  not  obtainable,  an  urgent  demand  for  the  earliest  posriible  diagnosie 
did  not  exist.  Only  since  there  has  been  a  possibility  of  resecting  the  car- 
cinomatotis  degenerated  pykmis  or  even  larger  fiarts  of  the  fundus,  science 
was  given  the  problem  of  recognising  the  affection  at  the  earliest  pos- 
sible time. 

This  question  could,  as  has  been  done  hy  various  writer?,  be  simply 
answered  by  the  confession  that  we  do  not  know  of  any  absolutely  positive 


"Hampeln,  Zeitschrift  fOr  kliB.  Medicin,  1884,  Bd,  8.  P.  22L 

"Devic  and  Chatin.  Provim-e  mrMlic,  1892,  P.  445;  Rcferpnct'  to  Hayem  ajid  Lion, 

Maladies  tie  IVstomac,  Trait^f-  de  Medicine  de  Brmiardel  et  Gilbert.  T.  iv. 
**  Freud  well  er,  Deutsche  Archiv  fUr  klin.  Medicin,  1899^  Bd.  64,  S.  644. 
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^^H     early  symptom  for  cancer  of  the  stomach.    Although  I  acknowledge  this 
^^p  fact  entirely,   the  question   is,   according    to   my   opinion,    by    no   means 

^M  definitely  settled.     For  there  are  indeed  sonic  cases — though  not  many — 

^m  in  which,  after  an  early  diagnosis  had  heen  made,  an  operation  was  suc- 

^B  cessfully    performed,    i.e.,    a    tumour    had    l)eeii    extirpated.     It    may    be 

^M  expected  that  phyt^icians,  and  particularly  j^peeialists  with  more  extensive 

^H  practice  in  early  recognition  of  cancer  even  not  clinically  developed,  will 

^H  be  enabled  to  recommend  surgical  intervention  to  the  patient  earlier  tlian 

^^l  at  the  present  time. 

^^B  The  fact  that  this  was  successful  but  in  a  minority  of  cases  must  not 

^^^      deter  ns  more  than  the  experience  that  we  succeed  in   perfectly  curing 
^^^^      tuberculosis  of  tlie  lungs  hut  in  a  small  number  of  ca^es. 
^^^B  What  does  early  diagnosis  of  gastric  carcinoma  mean?     It  has  been 

^^^      said,  if  no  tumour  can  he  ])alpatcd.     This  is  certainly  incorrci't;  for  cases 
^M  with  palpaljle  movable  tumours  have  often  enough  been  operated  radically. 

^B  But  this  statement  is  correct  in  as  far  as  the  tnraour  grow^n  to  palpable  size 

^m  usually  extends  already  over  a  large  part  of  the  gastric  walls  and  infects  not 

^m  only  the  neighbouring  but  also  the  more  distant  glands. 

H  The  requirement  stated   by   Czcmy  and   KindtleieschJ*  and  later  by 

H  Kraske/**  to  operate  in  cages  of  pyloric  cancer  only  if  a  tumour  is  not 

^B  yet  palpable,  has  a  certain  justilication  in  as  far  aB  the  hope  of  finding 

H  many  a  cancer  suitable  for  radical  operation  among  the  carcinomata  not 

H  palpably  developed  is  certainly  greater  than  otherwise. 

H  The  possibility  of  great -progreji.s  depends  f)n  two  entirely  different  fac- 

H  tors ;  first  to  get  the  patient  as  early  as  possible  under  observation.     In 

H  this  respect  we  have  no  influence,  and  that  [uirtJcularly  not  because  nearly 

H  every  carcinoma  has  a  longer  or  shorter  latent  stage  at  which,  although 

H  objectively  diagnosis  might  have  been  made,  the  patients  do  not  complain 

H  of  such  considerable  disorderR  that  they  are  willing  to  undergo  a  medical 

V  treatment  of  any  length  of  time,  quite  apart  from  suhmitting  to  snrgical 

I  interference.     When  grave  8>TTiptom8  have  made  their  appearance,  in  the 

I  majority  of  cases  tlie  time  for  radical  operation  has  passed.  Perhaps  also 
the  unblessed  optimism  of  many  physicians  who  treat  patients  of  this  kind 
for  weeks  and  months  simply  for  "catarrh  of  the  stomach"  or  ^'nervous 
dyspef>8ia/^  without  regarding  the  possibility  or  probability  of  a  threat- 
ening carcinoma,  contributes  to  the  delay  of  surgical  operation.  Pea- 
zoldt's^*  earnest  admonition  not  to  rest  in  the  treatment  of  patients  above 
forty  years  of  age  and  suffering  from  troubles  of  the  stomach  before  the 


'•Cxerny  and  RindHoiach,  Festschrift  fttr  Tlieodor  Billroth,  Stuttgart,  1892. 

wKraskp,  Rerlinor  klin.  Wwln^ni^cbrift,  lSf*4,  No.  20  und  21, 

*^  PeiizoMt,  In  Peii2oldt-Sttutzlug  Handbuoh  der  spezielku  Therapie^  Bd.  iT« 
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diagnosis  of  cancer  is  either  made  or  refuted,  has  not  been  sufficiently 
regarded. 

At  the  present  time  the  chief  point  re:?ts  in  a  detailed  clinical  analysis 
of  each  individual  case.  It  must  be  distinctly  understood :  na  factor 
alone  is  detHsive,  but  all  together  convergi'  to  a  distinct  ensemble, 

Sorae  points  in  question  luay  be  particularly  emphasised: — 

1.  Anamnesis.— The  existence  of  heredity  is  rather  rare  (8  to  12  per 
cent.,  according  to  various  statistics)  ;  greater  suspicion  is  excited  through 
repeated  observation  of  cancer  in  the  patient's  family.  According  to  my 
observation,  "family"  cancer  occurs  in  1 1  per  tent. 

An  exceedingly  important  hint  for  which  we  are  indebted  to  v, 
Leube  is  the  above-mentioned  rash  occurrence  of  canc^^  while  in  the  best 
of  health  and  in  persons  who  had  not  been  suffering  from  gastric  disorders 
up  to  that  time.  Tliough  tliere  are  also  exceptions  to  this  rule,  they  do  not 
invalidate  it. 

Rarer,  but  if  present,  remarkable,  are  traumatic  insults  of  a  graver 
nature  received  a  longer  or  slmrtcr  time  previously  (not  too  long,  how^- 
ever),  and  1  emphasise  this  fact  in  spite  of  Kuttners'*^  contrary  statements. 
It  requires  no  special  emphasis  that  such  a  symptom  must  be  eonsi<lered 
clinically  with  great  reserve. 

3.  Stihjeciive  Symptoms, — At  an  early  stage  there  is  not  one  absolutely 
characteristic  8}Tnptom.  The  most  suspicious  is  a  permanent  anorexia  not 
relieved  by  diet  or  medicine,  as  w*ell  as  a  disgust  to  animal  nourishment 
But  even  in  pronounced  cases  there  are  exceptions  to  this  rule.  The  other 
symptoms  not  being  distinguishable  from  those  of  chronic  gastritis,  pyloric 
ftenosis  and  occasionally  also  nervous  dyspepsia,  have  hardly  a  diagnostic 
value.  A  a  soon,  however,  as  they  appear  w^ith  undoubted  distinction,  t!ie 
stage  of  early  diagnosis  is  passed. 

3,  Objectire  Symptoms. — A  striking  loss  of  weight,  recognised  by 
regular  weighing,  in  a  person  of  normal  weight  up  to  the  present  disease, 
is  certainly  one  of  the  most  important  clinical  symptoms.  Frequently, 
however,  we  make  the  mistake  of  not  considering  enough  the  factor  of  arti- 
ficial loss  of  weight  through  witlidrawal  of  food  and  decrease  of  fats  and 
carbohydrates.  Only  loss  of  weight  with  simultaneous  marked  loss  of 
sufficient  nourishment  is  taken. 

The  most  important  result — ^always  tumour  excepted — is  given  by  care- 
ful and  repeated  examinations  of  the  gastric  contents.  Above  all,  there  is 
the  grave  impairment  of  the  motor  function  and  of  the  secretion  of  hydro- 
chloric acid  and  enz^Taes,  and,  resulting  from  it,  abnormal  lactic  acid  fer- 
mentation.    If  this  trial  is  positive  and  the  remaining  clinical  course  speaks 


^  Lindner-Kuttner,  Die  Oiimrgie  dea  Magens,  Berlin,  1898. 
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for  a  malignant  neoplasm,  the  diagnosis  of  c4mcer  of  the  stomach  will  but 
exceptionally  be  a  mistake. 

Aiding  symptonif?  of  decidedly  diagnostic  value  are,  as  already  men- 
tioned, added  by  the  observation  of  small  and  repeated  additions  of  blood 
or  pus  in  the  t-ontents  of  the  stomach.  To  be  sure,  tiiey^e  are  frequent 
enough  in  late  stages  of  the  proeeBa,  but  occasiomilly  they  are  observed 
early  if  looked  for  carefnlly.  The  finding  of  carcinomatous  particles,  as 
mentioned  above,  tloes  not  [lertain  to  the  early  stage  of  the  process;  this 
refers  also  to  trdenia  at  the  ankles,  alteration  of  blood,  etc. 

Based  upon  the  above-mentioned  symptoms,  diagnosis  is  still  not  roade 
early  enough,  but  certainly  earlier  than  it  was  possible  two  decades  ago. 
There  is  no  doubt  that  surgery  in  the  course  of  time  will  draw  advantage 
from  these  results. 

[In  an  editorial  of  The  Therapeutic  GazeUe  (January,  1907),  II.  A. 
Hare,  speaking  on  early  diagnosis  of  cancer  of  the  stomach,  refers  to 
Monillin's  article  in  the  Lancet,  September  22,  llMXi.  Hare  introduces 
Mouillin  saying  that,  when  there  is  definite  evidence  that  one  particular 
organ  is  not  doing  its  work  as  it  should  do,  when  there  is  no  reason  to 
be  found  w^hy  it  does  not.  and  when  it  is  clear  that  the  patient's  health 
is  beginning  to  suffer,  he  holds  that  exploration  is  no  longer  a  roving  com- 
mission. Hare  gives  Mouillin's  quotation  of  Herameter  to  the  effect  that 
**the  simple  continuance  of  a  chronic  gastritis,  or  ner\'oiis  dyspepsia,  in 
spite  of  logical  and  scientific  treatment,  accompanied  with  progressive  loss 
of  body  weight  during  three  or  four  weeks,  justifies  the  suspicion  of  lalent 
gastric  carcinoma."  ^loiiillin  concludes  his  article:  "If  you  suspect  the 
existence  of  cancer  you  must  not  wait."] 


Diag:nosls  of  AtypicAl  Forms  of  Cancer  of  the  Stomach* 

Besides  the  typical  forms  of  carcinoma  of  the  stomach  there  are  fre- 
quently irregular  atypical  forms.  The  irregularity  may  manifest  itself  in 
three  directions ;  the  abnormal  age  of  the  patient,  the  latency  of  the  symp- 
toms, and  the  duration. 

As  to  age,  it  is  known  that  cancer  of  the  stomach  may  occnr  in  youth- 
ful persons.  Marc  Mathieu,**'  in  1884,  compiled  thirty-two  cases  of  can- 
cer occurring  in  young  patients.  I  saw  a  case  in  a  youth  seventeen  years 
old,  another  ease  in  a  girl  of  twenty-four  years.  Diagnosis  in  gucb 
cases  is  complicated  with  great  dilTiciilties,  particularly  because  in  that 
period  of  life  sarcoma  of  the  intestinal  organs  occurs  much  more  frequently 
and  because  the  manifestation  of  cachexia  may  be  absent. 


"M.  Matliiei],  Gaz.  des  hOp.,  18fi4,  No.  118  (Monography,  Pflds,  1884). 


Latent  carcinoma  (carcinoma  oecultum)  is  not  exeeedingly  rare. 
Cases  of  this  kind  were  destribed  by  Chesnel,"*  Kaymond,''*'  Brodeur,*** 
Ewrtld.'*^  Hairipeln,'''*  LeichtunstLTQ,*"  Guldficheitler;*"  Lafoureatle,** 
Lefebre,"  Aron,'*'*  Fischer/*  Friedenwald  and  Kotaliug,*"'  and  others.  In 
some  cases  there  were  no  gastric  symptoms  at  all  intra   vikun. 

[William  Osier  (Philadolplda  Medical  Journal,  1900.  p,  215)  reports 
autopsies  of  150  consecutive  cases  of  carcinoma,  mentioning  a  group  of  7 
cases  with  no  s^Tnptome  during  life.] 

In  most  cases  there  were  dJlfuse  infiltrating  cancers  (parietal  cancers), 
in  others  tbe  eancerouB  formations  did  not  oi.'eupy  the  ostta.  In  three 
cases  of  Chesncl,"*  the  {lisease  proper  was  obscured  by  a  simultaneous  preg- 
nancy. The  fact  that  diagnosis  of  gastric  cancer  was  not  made  intra 
viiam  in  any  of  tbe  mentioned  esses  proves  the  difficulty  of  a  correct 
explanation  intra  viiam. 

Finally,  tbe  course  of  a  cancer  may  differentiate  itself  from  tbe  normal 
duration  through  an  exceedingly  rapid  development  of  the  process  (car- 
cinoma acutum),  Scbweppe,"^  reiwrting  from  the  Gottingen  Klinik  a  case 
of  acute  cancer  of  the  stomach  ending  fatally  within  twenty  weeks,  com- 
piled twenty-one  other  cases  of  acute  development  of  carcinoma  from 
literature.  A  case  which  terminated  fatally  within  about  five  weeks  from 
the  onset  of  the  disease  was  reported  above  {p^ge  575)  by  myself. 

The  situation  is  especially  difficult  if  no  tumour  is  present,  but  the 
ensemble,  particularly  cachexia,  suggests  a  malignant  affection;  or,  though 
a  pyloric  stenosis  exists,  its  character  cannot  he  demonstrated  in  any  man- 
ner whatever;  or,  finally,  though  a  tumour  is  palpable,  the  determination 
of  its  character  is  made  very  difficult. 

For  ail  these  cases  there  remains  a  rlingnostically  important  though 
energetic   measure:    exploratory   laparotomy    (page   589). 


**  Chesneh  Etude  clinique  sur  le  cancer  latent  dp  I'estomar,  Th6ae  do  Paris,  1877, 

»RaymoDd,  Pmgrt^s  ini^dic,  1882,  No.  52;  1883,  No.  1. 

wBrodeur,  Pro^C*B  nifdic,  1883,  No.  34. 

«"  Ewiild.  Klinik  cler  Verdauung^krankhdten,  1837.  :i  Autl.,  S.  325. 

**Hanipetn,   Zur  Symptoinatologie  occult^*r  viaceraler   CarfinomGj  Zeitfichrift   fttr 

klin.  Medicin,  Bd.  8,  8.  221. 
•IjckiitenRtern,  lieutsche  mcd.  Wochenachrift*  18811,  No.  6. 
^Goldscheider,  DeutfM?he  riiedi.  Wochensehrift,  IH90,  No.  40, 
•*  Lafoiircn<!e,  Bulletin  de  la  ^locif-t*:^  anatom.,  Fcbru«rA%  1801. 
•*Lc?fM>re,  Bulktin  dc  la  Soci^it^-  nnutom,.  February,  1891. 
••Aron,  Deutsche  rued.  Wochenachrift,  IHDd,  No.  35. 
•*  Fi9<'her,  Wiener  med.  Wochen«chnft,  I8fl<i,  No.  35. 
•*  Fricdenwak!  and  KotaUng,  New  York  Mc<Heal  Rcrord.  1898. 
••  CheHnel,  i.e. 
•^  Schweppe,  Ein  Fnll  von  Magpncarcinom  rait  answheinend  «ehr  adimellen  Verlaufo 

in  folge  von  allgcmeincr  Carcinose.     Inaug.-Diasert.,  Giittingt'n,  IS&O. 
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Dtagnosis  of  Ulcus  Carcinomatosum. 

According  to  observations  of  Rokitauiski  and  Dittrich,  as  well  as  more 
recently  of  Hauser,*^  there  is  no  doubt  left  that  atypical  cell-proliferation 
may  develop  upon  the  basis  of  a  benign  ulcer,  which  thereafter  may 
entirely  assume  the  character  of  a  gastric  cancer.  To  be  sure,  such  a  meta- 
morphosis is  not  a  very  frequent  occurrence.  [The  most  recent  view,  as 
expressed  especially  by  many  surgeons,  is  rather  to  the  contrar^%  and  it  is 
believed  by  some  that  as  many  as  90  per  cent  of  carcinomata  have  their 
starting  point  in  an  ulcer  (Rodman,  Mayo,  Mouillin).]  In  1891,  Koll- 
mann***  was  enabled  to  report  fourteen  cases,  to  which  since  that  time  a 
considerable  number  of  observationa  have  been  added. 

Diagnosis  of  ulcus  carcinoma tosum  is  based  upon  the  fact  of  progressive 
cachexia  with  tumour  accompanied  by  normal  or  BupeTabundant  hydro- 
chloric acid  production.  Vice  versa,  there  may  exist  carcinoma  ex  ulcere 
in  spite  of  absence  of  hydrochloric  acid  (Rosenheim/**  Hammerschlag,^"* 
and  finally  hyperchlorhydria  may  occur  in  cases  of  carcinoma,  the  origin 
of  which  cannot  be  referred  to  an  ulcer.  Besides  hyperchlorhydria,  history 
and  course  speak  for  the  development  of  a  carcinoma  ex  ulcere.  Usually, 
in  contrast  to  genuine  gastric  cancers,  it  concerns  |>erBons  who  had  been 
suffering  from  gastric  pains  for  many  years.  If  hEematemesis  or  melsena 
has  been  found  in  the  history,  diagnosis  becomes  more  probable. 

Frequently  I  observed  in  cases  of  ulcus  carcinomatosum  grave  and 
repeated  bleedings,  which  erroneously  suggested  the  existence  of  round 
ulcer.  Great  difliciilties  are  also  encountered  in  the  differential  diagnosis 
between  gastric  carcinonui  ex  nlcere  and  tumour-like  thickening  of  an  ulcer. 
In  such  cases  the  finding  of  metastases  in  the  liver  or  other  signs  of  can- 
cerous formation  (ascites,  peritoneal  carcinosis)  may  be  decisive.  It  need 
not  be  mentioned  that  cancer  may  be  present  in  spite  of  absence  of  such 
symptoms.  Diagnostic  embarrassment  may  also  be  caused  in  differentiat- 
ing between  carcinoma  ex  ulcere  and  hypertrophic  stenosis  of  the  pylorus. 
We  must,  therefore,  draw  the  conclusion  that  a  positive  diagnosis  of  ulcus 
carcinomatosum  cannot  be  made  with  certainty;  the  course  and  other  clin- 
ical manifestations,  of  course,  may  be  suggested  more  or  less  in  favour 
of  a  carcinoma.  According  to  my  experience,  diagnosis  is  entirely  impos- 
sible if  a  tumour  is  absent,  and  I  made  several  mistakes  in  this  respect 


•*Hauser.  Dfls  chronische  MagptigeschMilr.,  Tjcipzi^,  1883.     f  Literature. ) 
••Kollmanii,  Bfrliner  klfnisclie  Wophenwhrift,  ISOI,  No.  5  and  6, 
»"»Ro«ctihoini.  Zfitsfhrrft  fflr  kliniHclip  MedtcSn.  ISflO,  Bd.  17.  S.  US. 
»«  Hamnier&t'hlag.  Arcluv  fHr  Vcrdaimnj^skrankhHten,  180(1.  Bd.  2,  P.  1. 
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Diagnostic  Aids  in  Doubtful  Cases  of  Cancer  of  the  Stomach. 

(1)   Ej:amitialion  in  ike  Warm  Bath, 

This  method,  rocommended  by  Chlnpowski,  Lennhof,  G.  Lee,  Schuster, 
and  Berkhan,  may  in  doubtful  cases  give  butter  information  as  to  the 
Beat  of  a  tumour  than  the  usual  palpation,  i>ecau8e  hj  this  means  the  relax- 
ation of  the  abdominal  walls  prevents  the  mistake  of  rigid  abdominal  walls. 
In  a  few  cases  I  employed  this  method  succesefully.  It  need  not  be  men- 
tioned that  this  means  is  also  ineffective  in  many  a  case. 

(2)  Examination  in  Narcosis. 

Through  narcosis  we  succeed  occasionally  in  gaining  clearer  informa- 
tion about  situation,  size,  rnovability,  and  adhesions  of  a  tumour  than 
by  means  of  the  usually  applied  palpation.  But  at  the  present  time  nar- 
cosis ia  rarely  made  use  of  for  diagnostic  purposes.  It  is  rather  possible 
to  gain  information  about  the  condition  of  the  tumour  immediately  before 
or  during  the  surgical  opera tion» 

(3)  Optical  Methods. 

The  employment  of  gastrodiaphany  as  well  as  the  TJontgen  rays  has 
up  to  the  present  time  not  been  of  iftuch  use  for  the  pathology  of  the  stom- 
ach (see  p.  115  et  seq.)>  Perhaps  gastroscopy  (p.  119  ei  seq.)  may,  in  the 
future,  play  an  important  role  if  we  should  succeed  in  constructing  an  easily 
introducible  and  dirigible  instrument.  The  present  instruments  of  v. 
Mikulicz,  Kosenheim,  Kewidzoff,  Kuttner  and  Kelling  are  partly  too  com-* 
plicated  for  handling,  and  partly  do  not  permit  a  convenient  and  sure  in- 
spection of  the  gastric  cavity.  Kelling,  whose  efforts  for  improvement 
rlesene  our  highest  appreciation,  k,  after  v.  Mikulicz,  the  only  one  who 
recently  successfully  used  the  gastroscope  in  diagnosing  dubious  cases  of 
gastric  cancer.  It  cannot  be  foretold  how  far  these  efforts  will  lead  to  a  far- 
reaching  employment,  nor  what  importance  the  method  will  have  for  the 
early  surgical  operation  of  gastric  cancer — and  this  is  the  salient  point  of 
the  whole  question, 

(4)  Exploratory  Laparotomy. 

Exploratory  laparotomy  ia  performed  partly  for  the  sake  of  diagnosis, 
partly  for  deciding  the  possibility  of  an  operation  intended  for  removal 
of  a  tumour,  Tlie  last-named  indication  will  hardly  encounter  any  objec- 
tion.    Although   the  exploratory   laparotomy   proper,  as  a   diagnostic   or 
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differential-diagnostic  means,  may  be  theoretically  justified,  it  will  hardly 
receive  general  iu trod  notion,  in  consideration  of  the  dangers  still  exists 
ing,  though  they  may  be  slight,  as  well  as  the  remaining  concomitant 


m  conveniences. 


Differential  DIagnoBis. 

The  following  posBibilities  must  he  considered  as  to  differential  diag- 
nosis: (a)  if  a  tumour  is  palpable,  whether  the  same  belongs  to  the 
stomach  or  not;  or  whether  the  tumour  is  malignant;  (&)  if  a  tumour  ii 
not  palpable  and  cachexia  is  present,  w^hether  a  carcinoma  is  present  and  to 
which  organ  it  belongs. 


(fi)  Palpable  Tumour. 

It  is  not  always  easy  to  teli  whether  a  tumonr  belongs  to  the  stomach 
or  to  a  neighbouring  organ.  We  have  already  discussed  the  most  import- 
ant points  in  this  regard  (page  567). 

In  order  to  determine  more  surely  whether  the  tumour  in  dispute 
belongs  to  a  certain  organ,  Minkowski'^*  suggested  inflating  stomach  and 
intestine  siiccessivcly,  the  former  by  an  effervescent  mixture,  the  latter 
by  introduction  of  water,  and  to  pay  strict  attention  to  the  behaviour  of 
the  tumour.  The  following  results  were  obtained,  which,  though  we  have 
to  repeat  things  we  have  diseusst'd  befgre,  for  the  sake  of  lucid  visibility 
we  compile  in  the  table  on  the  next  page. 

Is  the  tumour  a  malignant  neoplasm  or  not?  In  the  latter  case,  we 
have  to  consider  flbromes  or  lipomes  of  the  stomach,  thickenings,  gall- 
stones, perigastritic  processes  which  mimic  a  tumour,  and  others.  Not 
one  of  the  above-mentioned  diagnostic  factors  can  prevent  the  physician 
from  making  mistakes;  we  have  to  deal  here  with  the  weighing  of  the 
factor  j>ro  and  con,  on  the  basis  of  which  the  critic  diagnostician  forms 
his  judgment.  The  most  difficult  and  at  the  same  time  practically  most 
important  differentiation  m  that  between  an  inflammatory  process,  an 
ulcer  or  a  malignant  neoplasm,  or  perhaps  between  both.  A  disease  of 
several  years'  duration,  presence  of  free  hydrochloric  acid,  absence  of 
peripheral  glandular  swellings  would  speak  for  ulcer  and  against  carci- 
noma. Vice  versa,  short  duration  of  disease  associated  with  marked 
emaciation,  pronounced  motor  insufficiency,  absence  of  hydrochloric  acid 
with  simidtaneous  excessive  formation  of  lactic  acid,  glandular  swelling, 
cedema  at  the  ankles,  repeated  small  gastric  haemorrhages  would  speak 
w^ith  greatest  probability  for  a  malignant  neoplasm. 


* 


i«  Minkowski,  BerHner  klin.  Wocbenaclirift,  1888,  No,  31. 
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^^^^^P                                        Tumours. 

1.  Of  the  Stomach 

On  InJUithn  of  the  Stomach, 

Oil  Ir^iion  of  Intestine. 

(«)  Pylorus 

{h)  Anterior  gaatrio 
wall  and  greater 
onrralnre. 

(e)  LcflBer  oarrature. 

Move  to  the  right  and  down- 
ward. 

Are  felt  broader  and  leoa  dts- 
tinot     in    their  ciruuiufer^ 
ence. 

DiBappear  entirely. 

All  gastric  tnraoure  move 
plain Ij^  upward. 

2.  Of  the  Urer. 

Move    upwards   and    t«    the 
rij;ht  •  anterior  edge  of  the 
organ    becKimea    more    dis- 
tiuotly  palpable. 

The  lower  border  moves  up- 
wartl  ;    a    tumour    of    the 
gall-bladder  is  pushed  for- 
wani.    If  the  tumours  arp 
very     large,     displaoeiueut 
may  not  occur  at  all. 

3,  Of  the  spleen. 

Move  to  the  left,  often  alK> 
downward. 

Move    upward    to    the    left. 
Movable    tumonre    l>ecome 
palpable     in     the    normal 
spleuio  region. 

4.  Of  the  colon. 

Move  downward. 

I>o  not  move  upward. 

5.  Of  the  kidnfjB, 

Move  first  a  little  upward,  dis- 
appear finally  in  the  dtjpbh. 
The  movable    kidneys    re- 
turn to  thenomial  kidney 
legion.      II    neoplaams     of 
tb©  kidney  are    large,    the 
median  Ijorder  beoomea  in- 
diatinct. 

6.  Of  the  great  omenttiin. 

More  downward. 

Move  downward. 

7.  Of  the  pancreas. 

Disappear. 

(6)  Tumour  t>  Not  Palpable. 

The  differential  diagnaosis  is  to  be  considered  in  caseg  when  progres- 

sive debility  makes  a  malignant  process  possible.     Diagnogis  may  be  made 

still  more  difficult,  because,  as  experience  teaches,  in  a  few  cases  carcinoma 

develapg  very  slowly  and  often  more  or  less  without  symptome,  so  that 

neither  progressive  debility  nor  other  s^-mptoms  of  a  servieeahle  kind  may 

^^ 

be  present.     If  the  diagnos^is  in  such  cases  has  been  nevertheless  made 

■ 

correctly,  there  is  less  cause  to  admire  the  skill  of  the  physician  than  his 

■ 

lack. 

^ 

These  rare  cases  excepted,  cancer  of  the  stomach  may  be  confused 

1 

with  all  diseases  associated  with  cache:sia  and  distin^iished  by  a  certain 

1 

deficiency  of  symptoms,  such  as  Addison's  disease,  profirrossivo  pernicious 

1 

anaemia-j  even  tuberculosis  of  the  lungs,  which  frequently  (30  per  cent) 

1 

complicates  cancer  of  the  stomachy  of  course,  only  then  when  the  8}Tnp- 

toms  arc  not  ver}^  well  pronounced.     To  discuss  this  subject  in  detail  does 

not  belong  to  the  sphere  of  this  work. 

1 
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We  limit  ourselYes  to  discussing  the  main  differcntial-diagnoetic 
fjoints  in  the  gastric  iiilections  proper.  According  to  my  opinion,  all 
varieties  may  have  to  be  considered  under  certain  circumstances:  chronic 
gastritis,  gastric  ulcer,  ectasia  of  the  stomach,  stenosiug  hypertrophy  of 
the  pylorus,  certain  neuroses  of  the  stomach, 

(a)  Differential  diagnosis  between  ulcus  ventriculi  and  carciuom^ 
compare  C'hapter  on  Ulcus  Vcntnculi  (page  444). 

(h)   Between  carcinoma  and  chronic  gastritis.     (See  page  417.) 

(c)  Between  benign  and  carcinomatous  pyloric  stenosis. 

In  this  respect  there  is  the  question  about  spastic,  cicatricial,  and 
hypertrophic  stenosis  of  the  pylorus.  The  differential  diagnosis  between 
these  various  forms  draws  attention  in  case  of  presence  as  well  as  absence 
of  a  palpable  tumour  Here  we  can  discuss  only  the  latter  case.  Ha* 
an  ulcer  preceded,  or  is  it  still  existing,  or  is  there  a  earcinomatouily 
degenerated  ulcer,  or  an  inflammatory  pyloric  hypertrophy,  or,  finally, 
have  we  to  deal  with  a  spastic  obstruction  of  the  pylorus?  The  last- 
named  possibility  is  probably  soon  decided ;  the  others,  however,  only  on 
the  base  of  the  course  and  possibly  long-extended  and  clinical  observa- 
tions. The  finding  of  the  gastric  contents  may  be  very  deceptive. 
Hyperchlorhydria  and  total  aclilorbyilria  with  lactic  a#id  formation  may 
be  common  to  benign  and  malignant  stenoses,  the  former,  of  course,  more 
frequent  in  the  benign  cases,  the  latter  in  the  carcinomatous  cases.  In 
these  cases  also  we  will  have  to  pay  much  more  attention  to  the  repeated 
finding  of  occult  gastric  bleedings  than  has  been  done  heretofore,  though 
this  also  nmy  not  be  a  compelling  criterion.  As  we  have  thoroughly  dis- 
cussed the  individual  points  in  the  Chapter  on  Motor  Insufficiency,  as  well 
as  in  the  present  chapter,  repetition  of  the  discussion  may  be  omitted, 

(tl)  There  is  no  doubt  that  in  a  case  of  simple  nervous  dysj>epsia. 
such  a  grave  debility  may  occur  that  at  certain  stages  of  the  affection  we 
must  think  of  a  malignant  process,  especially  if  there  is  simultaneously 
absence  of  hydrochloric  3cid  and  ferments.  There  is  not  a  single  charac- 
teristic sign  for  the  differentiation  of  these  cases^  but  only  a  co-ordina- 
tion and  comparison  of  all  concurring  symptoms:  age,  duration  of  disease, 
general  condition  of  beiilth,  condition  of  the  entire  nervous  system; 
besides,  there  is  the  finding  of  gastric  contents,  which,  when  normal  fl& 
to  motor  and  secretory  function,  or  rapidly  alternating  from  inacid  to 
superacid  condition,  would  speak,  with  a  few  exceptions,  in  favour  of  a 
functional  disturbance.  But  even  if  hydrochloric  acid  and  ferments  are 
absent,  it  is  safe  to  exclude  cancer  when  the  disease  has  undoubtedly 
lasted  a  long  time,  unless  there  are  present  marked  motor  disturbances^ 
which  are  always  suspicious. 


^ 

^ 
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Treatment  of  Cancer  of  the  Stoifiach. 

(1)  Medira!  Treatment, 

The  number  of  thusc  win*  set'k  safety  of  treatment  merely  in  tln^ 
finding  of  specific  remedies  becomes  to-daj  cous^lantly  f>inal!er;  we  have 
learned— and  we  are  indebted  for  it  ehiefly  to  the  Rignal  aetivity  of 
V.  Leyden— to  value  another  side  of  treatment,  aiming  to  snpport  and  to 
strengthen  the  patient  in  his  t^truggle  against  the  hostile  foreet*.  The 
better  we  are  instructed  about  the  nature  of  this  work  of  destrnction,  the 
more  effective  weapons  of  defense  can  be  found.  For  the  time  being,  we 
are  still  far  distant  from  this  goal  in  the  treatment  of  caneiT  of  the 
stomach,  but  nevertheiess  we  have  at  our  disposal  therapeutic  curative 
aJid  palliative  remedies  of  an  importance  not  to  be  nndervahied.  We 
know,  through  the  excellent  investigation!^  of  Fr.  lliiller  and  Klemperer, 
that  the  more  albumen  is  introduced »  the  more  is  decomposed  by  the 
careinomatoufily  infected  body.  The  attempt  to  inhibit  the  proleid 
decomposition  by  abundant  introductiou  of  proteids  must  therefore  be 
regarded  as  illusory. 

•  As  a  rule  the  same  principleg  are  valid  for  the  nnurishment  of  per- 
sons atFected  with  carcinoma  as  for  persons  with  general  reduced  nutri- 
tive conditions.  We  have,  however,  to  deal  with  two  great  and  partially 
insuperable  diflRculties:  on  the  one  hand,  with  the  invincible  disgust  for 
the  ingestion  of  food;  on  the  other  lumd,  with  the  fact  that  smne  kinds 
of  food  remain  undissolved  in  tlie  stomach,  or,  even  if  surh  is  not  the 
case,  do  not  leave  the  fitoniach  on  account  of  olistrnctimi  of  pylorus  or 
even  without  this,  or  leave  it  partially,  wliereby  they  lead  to  almonnal 
decompositions  with  consequent  vomiting. 

These  defective  circumstances  guide  us  to  direct  the  feeding  of 
carcinomatous  patients  according  to  the  following  points  of  vrew:  only 
small  but  very  nourishing  substances  must  be  administered.  Tlie  food 
must  be  given  in  pulpy,  or,  even  better,  in  fluid  form,  usiiig  thr  liquid 
form  exclusively  when  the  pyloric  stenosis  is  of  excessive  degree.  The 
foundation  of  the  nourishment,  as  in  other  debilitated  persons,  will  always 
be  milk,  because  this  allows  the  largest  number  of  variations  and  addi- 
tions. An  addition  of  cofTee,  tea,  cocoa,  of  various  leguminons  ttonrs,  or 
the  replacing  of  sweet  milk  with  bnttermilk.  sour  milk,  or  kefyr  may  mak<' 
the  u?e  of  milk  an  enjoyable  and  beneficial  one  for  the  patient. 

The  same  may  he  said  of  vegetable  puree  soups^  which,  by  the  addi- 
tion of  appropriate  seasoning,  may  exert  a  stimulating  effect  upon  the 
lost  appetite.  The  most  appropriate  alcoholic  liquors  are  Tokay,  port 
wine,  diluted  cognac,  and,  if  great  prostration  is  present,  even  small  doses 
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of  cliampa^e.  Fats  of  giwd  quality,  iT  pronounced  fernieniaiion  iT 
aljsent,  are  a  valuable  and  necet^sary  nutriuve  siibstAnce  in  cases  of 
ttancer.  Tlie  biist  are  p;ood  butter,  [creamj,  eocoanut  butler  (distinguiebed 
through  almost  complete  absence  of  fatty  acids),  and  the  eo-called  Ilaus- 
waldt  vigor  chocolate  (Kraftrichokuladc  v.  Mcriiig),  which  deserves  attea- 
tion  on  account  of  its  considerable  amount  of  fat  having  been  brought  to 
emulsion.  Bouillon  and  meal  soups,  with  addition  of  eggs  and  albumose 
preparations  (the  value  of  which,  however,  we  do  not  rate  very  high),  are 
likewise  to  be  recommended.  Fish  meat  might  find  greatest  appreciation 
among  animal  food  substances,  while  poultry,  beef,  and  veal  are  u^ualfy 
rejected. 

As  a  whole,  one  should  not  be  too  rigourous  in  tlie  restriction  of  diet 
in  cases  of  carcinoma;  experience  often  shows  that  such  patients  bear 
most  excellently  many  a  food  which  otherwise  would  be  hardly  advisable, 
while  other  substances  usually  considered  easily  digestible  cause  trouhl&s 
in  spite  of  all  expectations.  Even  for  humane  resfwets  i^<»-called  refresh- 
men  ti^  (fruit,  beer,  preserves,  etc.)  should  not  be  forbidden  too  rashly,  as 
their  allowance  often  favourably  influences  the  psychic  condition,  which 
is  closely  associated  with  certain  sensations  de|x*ndent  upon  nervous 
influences,  such  as  appetite,  sleep,  etc.  Much  depends  nn  the  skill,  experi- 
ence, and  individualising  talent  of  the  physician,  without  which  even  the 
most  special  directions  fail  in  their  purpose.  In  many  cases,  espci^iallr 
when  absorption  is  markedly  reduced,  nutritive  enemas  are.  though  not 
a  sovereign  remedy,  a  means  to  support  the  nutritive  treatment,  which 
in  practice  could  not  lie  very  well  renounced.  On  the  composition  of  the 
nutritive  enemas  and  the  techniques  of  their  application,  see  page  .'^<U  and 
the  Cliapter  on  Gastric  Ulcer,  page  455, 

Besides  diet,  the  patients  should  submit  to  the  greatest  mental  an^l 
bodily  restraint,  as  a  rule,  to  be  obtained  easily,  as  on  account  of  increas- 
ing debility  they  spontaneously  desire  much  rest. 

The  further  treatment  must  deal  with  the  Inost  striking  s3*mptoffii, 
namely,  anorexia,  vomiting,  pain,  and  llieir  consecutive  result,  sleepless- 
ness. 

In  regard  to  the  first-named  factor,  cortex  condurango  enjoys  such  a 
widespread  fame  as  a  stomachic  that  it  may  appear  heretical  to  touch  it; 
but  I  must  openly  confcs.s  that  condurango  almost  always  fails  in  truly 
grave  cases  of  anorexia.  Nevertheless,  we  may  not  wish  to  be  without  it. 
It  is  used  either  as  infusion,  as  vinous  extract  (vinum  eoudurango),  or  a* 
fluid  extract.  Since  the  latter,  having  been  adopted  into  the  Gennan 
Pharmacopoeia,  has  been  warranted  as  a  good  and  uniform  preparation,  I 
use  it  exclusively. 
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B    Ftiiiil  Gxtrnct  fondiirango.  .  ..........      50-0 

Sig. :     Odc  teas|HX)tiful  in  a  wineglossfui  of  water  half  an  hour  be- 
toTti  meftU  three  timef*  a  day. 

As  soon  as  incliDation  to  diarrhea  exists,  I  combine  fluid  extract  con- 
cJiirango  with  fluid  extract  Colombo  iix  equal  parts,  one  teaspoonful  three 
times  a  day.  Tinctura  chinse  composita,  elixir  aurantiorum,  tiuttura 
gentiana?,  liuctura  amara,  and  other  similar  mixtures  serve  as  a  means 
of  change  whieli  the  helple^is  patient  and  the  perplexed  physician  feel  as 
necessary. 

An  egseniiiillt/  better  slomavhiv  in  ta^es  of  cancer  of  the  gastric  cavity 
associaUd  with  retention  is  the  washing-out  of  the  orgark.  Undoubtedly 
anorexia  is  conditioned  to  a  great  extent  by  stagnation  in  the  stomach. 
At  the  same  time  lavage  of  the  stomach  is  the  best  anti-emetie,  and  1 
nstially  reeommend  medicines  only  in  such  cases  where  lavage  is  entirely 
useless,  as  occurs  once  in  a  while. 

The  result  of  gastric  lavage  in  cases  of  cancer  is  at  first  alluring: 
appetite  inereiises,  a  feeling  of  euphoria  exif^is,  which  makes  the  patients 
optimistic  and  excites  hope  that  they  escaped  from  the  threatening  sword 
of  Damocles.  Only  too  soon  is  it  slinwn  that  the  hope  had  been  decep- 
tive; pain  and  vomiting  disappeared,  but  the  bodily  strength  is  gradually 
sinking:  the  sense  of  life,  increased  for  a  short  time,  gives  place  to  hebe- 
tude and  despair. 

The  favourable  effect  of  lavage  is  frequently  missed  entirely.  Repeat- 
edly I  experienced  that  patients  with  cancer  of  the  stomach  very  quickly 
collapse  after  application  of  lavage,  and  feel  better  after  its  entire  omis- 
sion or  iifter  its  very  rare  application,  Under  such  conditions  1  cannot 
help  emphasising  the  little  effect  of  anti-emetics,  as  for  instance,  of 
resorcin,  purticularly  in  grave  cases.  When  in  such  desperate  cases  we 
wish  to  count  upon  good  ctTeet — of  course,  only  palliative — there  is  noth- 
ing left  but  replacing  gastric  digestion  by  systematic  rectal  feeding;  but 
in  cases  of  cancer  we  must  not  continue  this  feeding  too  long,  at  the 
utmost  for  three  to  five  days,  as,  aceording  to  my  experience,  a  rapid  loss 
of  strength  usually  ensues  after  rectal  feeding. 

If  artificial  feeding  cannot  be  entertained  on  account  of  loo  ^Teat 
weakness,  a  quite  speeifie  dietetic  regimen  must  be  introduced.  The 
food  must  consist  of  small  quantities  of  easily  absorbable  substances, 
namely,  cream,  beef-tea,  albumoses,  gelatine,  biscuits,  meal-pap,  ice-cold 
champagne,  shern,\  cognac,  and  similar  litpiors.  When  the  stomach  is 
very  irritable,  food  must  be  given  only  at  intervals  of  one  hour. 

Of  medicines  T  prefer  most  chloroform  (3  to  5  drops  on  ice),  whereas 
chloroform  water  is  of  slighter  use.  Opiates  (morphine,  codeine)  and  all 
other  narcotics  are  best  avoided  as  long  as  possible;  if  they  have  become 
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absolutely  necessary,  h3^odennic  or  rrctiil  ailministration  is  to  be  pre- 
ferred to  tliat  by  the  mouth. 

Fain  may  occur  in  such  n  varying  tlegree  in  cases  of  cancer  that  we 
must  consider  partly  no  medicine  at  all,  partly  only  weak  sedatives,  partly 
and  finally,  narcotics  in  effective  doses. 

If  pain  is  but  slight,  a  few  dro2>s  of  tinctura  Valeriana,  HofmannV 
anodyne,  a  mustard  plaster,  cokl  or  liot  packs  may  be  sufficient;  if  the 
attacks  are  more  severe,  codeine  with  belladonna  in  suitable  doses  (codeine- 
phosphate  0.03,  extract  belladonna  0.01,  sacchar.  lactis  0.5;  one  or  two 
powders  in  an  attack)  is  effective;  likewise  suppositories  of  codeine  (D.05) 
and  belladonna  (0.03)  are  very  eflVaoioiis.  In  eai^es  of  severe  cardialgia 
we  can  hardly  do  without  morphine  (hypnderniically  U.02.  and  in  cases  nf 
vomiting,  with  the  addition  of  atropine  0.0003  to  0.0005). 

Under  some  cireunistanees,  particularly  in  easier  of  carcinomatous 
pyloric  stenosis,  obstinate  ronsiiiuiiifm  is  a  symptom  against  which  eome 
measures  must  be  taken.  In  many  eases  enemas  (if  necejisary,  with  addi- 
tion of  soap,  castor-oil,  codliver-oih  and  sodium  earbnnnte)  may  be  satis- 
factory; in  very  obstirmte  cases  rhuharh  in  powder  or  infusion,  tiuid  extract 
of  cascara  sagrada,  and  salts  may  be  recommended.  Tn  other  cases  diar- 
rhea may  be  prevalent;  we  use,  besides  Colombo,  the  so-called  intestinal 
antiseptics  (salol^  bismuth  salicylate,  bismuth,  beta-naphthol  or  benzo- 
naphthol,  [iodomuth]).  Here,  also,  if  possible,  I  avoid  an  excessive  admin- 
istration of  opiates. 


(2)   Operative  Treatment. 

Since  Billroth,  in  18T8,first  demonstrated  the  practicability  of  the  ra 
ical  operation  lor  gastric  cancer,  the  operative  treatment  for  that  couditioa 
has  become  the  prevalent  custom  among  clinicians  and  surgeons.  Sinw 
then  over  a  quarter  of  a  century  has  elapsed,  during  which  decided  improve- 
ments have  been  made  in  the  teclinique,  much  information  has  been  gainetl 
as  to  the  anatomic  and  pathologic  relationships  of  gastric  carcinoma,  aii<I 
unquestionable  advances  have  been  made  in  the  diagnosis,  Neverthelej* 
many  surgeons,  and  naturally  even  more  chnicians,  are  still  pessimistic  in 
their  views  on  the  radical  operation  for  gastric  carcinoma;  indeed,  uc 
still  hear  every  now  and  then  loud  denunciations  by  physicians  against 
radical  operation  in  general,  and  they  still  recommend  only  palliative 
measures.  These  observations  are,  however,  not  altogether  unjust,  spe- 
cially from  the  standpoint  of  direct  results;  for  res^^ction  of  the  car- 
cinomatous stomach  is  still  followed  by  the  loss  of  many  lives,  Thti* 
Lindner^^*  states  that  even  now  the  mortality  rate  is  still  50  per  cent.,  aud 
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even  bo  eminent  an  abdominal  surgeon  as  v.  Mikulicz****  reported  a  mor- 
tality rate  for  1896-1898  of  44  per  cent.,  againat  32  per  cent,  in  the  pre- 
vious years.  Tlie  results  are  far  more  favourable,  on  the  otlier  hand,  when, 
as  was  recently  shown  hy  Terrier  and  Hartraann/''*  the  statistics  are  based 
upon  the  total  reports  of  a  number  of  prominent  abdominal  surgeons 
(Czeray,  Kronlciii»  Carle,  Miknh'cz,  Kocher,  Hartmann).  Out  of  1*37 
operations  collected  thus,  33  resulted  in  death,  that  is,  a  mortality  rate  of 
<J6  per  cent.  Considering  that  at  the  beginning  of  the  era  of  resection,  20 
patients  died  out  of  every  *25,'^®  it  is  indeed  evident  that  the  results  of  the 
radical  operatioii,  fxccpting  slight  dcviiitions,  are  gradually  becoming  more 
favourable. 

A  number  of  conditions  are  apparently  accountable  for  this  improve- 
ment: the  greater  ability  to  recognise  the  disease,  which,  Iiowever,  has 
not  yet  reached  its  highest  stage  of  perfection;  the  tendency  for  patients 
to  favour  earlier  operations;  the  careful  selection  of  cases;  and  finally, 
the  perfected  techuique  of  "the  eiu'geons.  The  internists  are  as  much 
divided  in  their  opinion  on  this  question  as  are  the  surgeons,  and  in  refer- 
ence to  the  selection  of  cases,  it  cannot  be  emphasised  too  frequently  that 
it  is  the  duty  of  every  clinician  to  consider  the  advisability  of  operation 
in  every  case  of  gastric  carcinoma.  If  he  has  had  experience  in  tliis  line 
he  will  soon  he  able  to  exclude  the  unsuitable  cases,  which,  as  a  rule,  pre- 
dominate. The  suitable  cases,  of  ivhich  a  certain  percentage  will  still  be 
excluded  when  laparotomy  is  performed,  must  be  recommended  to  a  sur- 
geon without  delay.  In  cases  which  are  unsuited  for  resection,  the  opera- 
tion may  be  postponed  and  the  attem]>t  made  to  relieve  the  symptoms  by 
palliative  treatment,  diet,  and  other  measures;  but  in  cases  favourable  for 
operation,  everv'  day  of  medicinal  treatment  after  the  diagnosis  has  once 
been  established  means  a  serious  procrastination.  Unfortunately  this 
standpoint  is  frequently  fallacious  on  acount  of  the  difTerences  and  the 
dissensions  of  the  physicians  in  their  observations,  which  arc  naturally 
transmitted  to  the  patients  and  their  relatives.  The  fate  of  many  eases, 
suitable  for  operation,  will  be  hastened,  as  long  as  patients  wil!  fail  to 
regard  the  operation  for  cancer  as  a  prima  instead  of  as  ultima  ratio. 
Accordingly,  depending  upon  a  wide  CYperience.  we  recommend  a  radical 
operation  as  soon  and  as  long  as  it  can  be  performed.  Of  course,  in  a  strict 
and  careful  selection  of  cases  the  number  suitable  for  rosection  wiJl  not  be 
great,  and  may  i>erhap8  fall  below  the  present  percentage,  but  the  mortality 
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rate  for  resection  will  certainly  sink  wlicu  jiatients  to  be  operated  upon  arc 
sent  to  a  surgeon  immediately  after  the  diagnosis  has  been  determined.  Tlie 
question  presents  itself,  then,  in  what  way  can  ihe  **suitabJo''  cases  W 
recognised?  This  question  can  be  answered  in  tlie  majorit}^  of  cases,  yet 
not  always.  To  reach  a  decision  we  may  proceed  as  follows:  involvement 
or  non-involvement  of  the  pylorus  is  always  a  determinable  point.  If  the 
site  is  doubtful,  the  case  tnusl  a  priori  lie  rejected  as  regards  the  indica- 
tions. If  the  pylorus  is  certainly  involved  (marked  dilatation,  symptoms 
of  stenosis,  large  amount  of  residue,  gastric  rigidity),  we  must  determine 
whi'ther  or  not  a  palpable  tumour  is  present.  In  ease  of  the  former,  the 
mobility  of  the  tumour  and  the  absence  of  complications  (aBc*ite«.  tubercu- 
losis, w^eakness,  arteriosclerosis,  fatty  heart,  etc.)  will  serve  as  ^ruide?.  If 
no  timiour  is  present,  but  the  diagnosis  is  highly  probable,  the  same  prin- 
ciples hold  true,  excepting  that  we  remain  in  the  dark  as  to  the  size  and 
nature  of  the  tumour.  A  positive  decision  can  only  be  readied  by  per- 
forming an  exploratory  laparotomy.  Since,  however,  even  under  tlie^e 
circumstances  a  palliative  operation — gastro-enterostomy — comes  into  con- 
sideration, we  should  also  advise  operaticm  in  such  cas<:'S  with  the  expecta- 
tion that  cither  one  or  another  case  be  found  suitable  for  resection. 

A  few  surgeons  have  recently  even  gone  bo  far  as  to  attempt  by  opera- 
tive procedures  to  remove  extensive  carcinomatous  involvement  of  the  fim- 
dus.  As  we  know,  successful  atteui|)ts  at  rt^ection  have  b«n  made  to  re- 
move almost  the  entire  stomach  from  dogs  and  cats  (Czemy  and  Kaiser/" 
Carvalho  and  Pachon  J*^"*  de  Filippi,***"  Monari"") ,  With  these  experiments  in 
mind  at  first,  Connor/"  of  Cincinnati,  and  later  Maydl,'^^  Langenbuch,'^^ 
Schuchardt,"*  attempted  extensive  gastric  resection,  or,  if  one  chooses  to  call 
it  so,  total  resection  of  tlif  stnmnch  for  carcinomatous  infiltration  of  tliat 
organ ;  in  the  majority  of  these  cases,  however,  small  portions  of  the 
stomach  were  left  behind,  so  that,  literally,  the  term  gastrectomy  ie  some- 
what exaggerated.  Schlatter,^"  of  Zurich,  is  credited  with  performfn^ 
the  first  total  and  at  the  pame  time  successful  resection  of  the  ptoma<'li. 
Brooks  Brigham/"*  of  San  Francisco,  and  Richardson,  of  Boston,  sneceeded 


'*"  Czerny  iiiu!  Kaispr,  Beitrilge  zur  opcrativen  riiiriir|Fie,  Stuttgart,  1878.  S.  Ul. 
i"*Can'alho  anr]  i'achon,  An-fi.  de  pliysiol.  normals  pt  pathol.,  JaBiiary,  1S94. 
^^tle  FiJippi,  neiitHclie  miMlicinisfhe  WorhenHchrift,  !894,  Xo.  40. 
'">Moiiari,  Rpitrii^L*  ziir  klini^srhen  Cliirarj^«\   im*\.  BiL   16.  S.  479. 
^"Connor,  Medical  News,  1HH4    (cjiiotod  from  Trrrier  and  Ilartmann). 
•"Porgea,  Wicn.  klin.  WochPiisclirift,  Ffibnmiy  12.  1KH2, 
^'^  Iwanfjenbiich,  Deutsche  mcd.  Wnflionschrift,  1894,  No.  52. 
i'*Sehuclmr<lt,  Arehiv  filr  klin.  ("hirtir.,  1898,  Bd.  57,  S.  454. 
"*  St'lilatter,  Beitr.  x.  kliii.  Cliir..  ISflT,  Bd.  in.  .«^.  757. 

1'*  Brook H   nriplmm»  Boston   Mpilical  and  Surgictil  Journal,  May  5,   18»8   (quoted 
from  Territ^r  oml  Ihirlmann). 
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in  accomplisliing  Ur*  HiitnL'  iVai  a  I't-w  iiioutli^  later.  Bockel.'"  of  Straas- 
burg,  perfonnLMl  ii  total  gastrin*  resection  with  gonii  reeiilts  quite  recently. 

[Another  eiisf  of  siieee^srul  total  removal  of  the  stoiuaeh  was  reported 
hy  (1.  Chillis  MaeDonald.'"'  San  Francisco,  Septeiuher,  1898,  Brig- 
ham's  case  was  still  doing  well  in  February.  190U^  when  he  reported  a 
good  condition  of  the  patient,  ailding  a  photxDgraph  taken  January  10.  nH)l)» 
and  mentioning  tlie  meal  which  the  |>atient  to«»k  on  Janiujry  14,  without 
the  least  trouble;  a  bowel  of  «oup,  a  ])late  of  chicken,  with  inaslied  potatoes 
and  green  peas,  Itah'an  bread  and  butter,  and  a  tup  of  black  coffee.  In 
ilie  ?ipring  of  IS'.iO  Iht  weight  was  110  jx)un<ls;  Jnnuary.  1*>(I0.  113 
pounds. 

Here  also  we  cannot  help  mentioning  tlic  Hothester  Diof^euri,  William 
J.  and  Charles  H,  Mayo,  hi  an  article,  *'Hadical  Operations  for  the  Cure 
uf  Cancer  of  the  Pyloric  End  of  the  Stomach,"  Annals  of  Surgery.  March, 
1904.  they  report  II  radical  operations  after  a  method  which  they  call  a 
conipogite  one.  Thirty-seven  oj>rrtitit>ns  were  for  cancer.  -I  ftir  inveterate 
ulcen  Of  these.  13  operations  have  been  made  essentially  according  to 
their  plan,  with  1  death.  There  were  <5  deaths  in  the  remaining  2H  eases, 
perfonncd  by  various  methods.  In  the  last  11  cases  their  technique  was 
followed  throughout,  and  there  were  no  deaths.     <The  mortality  would  be 

17  per  cent.)  In  recapitulation,  ^Inyn  gives  the  ^*ix-  important  stages  to 
the  (Fperation  as  folb^ws: — 

Step  Z.^Open  the  abdomen.  Step  2. — Double  ligate  and  divide  the 
gastric  art<Ty;  li^ate  and  divide  the  necessary  amount  of  tfastro-hepatic 
omentum  close  to  the  liver,  leaving  most  of  its  structure  attached  to  the 
stomach;  double  ligate  and  divide  the  superior  pyloric  artery  and  free  the 
upper  inch  or  more*  of  the  duwlenum.  Step  S, — With  the  fingers  as  a 
guide  underneath  thr  pylorus,  in  the  lesser  cavity  nf  the  peritonenm, 
ligate  the  right  gastro-epiploic  or  gastro-duodc^nal  artery,  and  progressively 
tie  and  cut  away  the  gastro-colie  omentum  distal  to  the  glands  and  vessels 
up  to  the  appropriate  point  on  the  greater  curvature,  and  here  Hgate  the 
left  gastro-epiploic  vessel?.  Sffp  4- — ^Douhle  clamp  the  duodenum,  divide 
betw^een  with  the  caidery,  leaving  one-fourth  inch  projection  :  with  a  run- 
ning suture  of  catgut  through  the  seared  stump,  the  end  (if  the  duodenum 

18  elosed  as  the  clamp  is  removed;  a  purse-string  suture  about  the  duo- 
dcnnm  <?nables  the  stump  to  be  inverted  ;  tlu'  proximal  end  of  the  stom- 
ach is  double  clamped  along  the  ^likuIicz-Hartmann  line  and  divided  with 
the  cautery,  leaving  one-fourth  inch  projection;  sutnre  through  ihe  seared 
stump  with  a  catgut  button-hole  suture;  this    \^    again    turned    in,    after 


'"B<ick<*l,  ManchPiipr  tnt*dk'iiii«rlip  Wonhensclirift,  IdOl.  No.  8,  R.  320. 
osilarDoiinhl,  Jmiiiud  of  llm  Aiin'Hnui  Xfi-dirul  A>i?*oelntioii.  SpptembtT  X  IS98. 
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removal  of  tlic  clamp,  h\  a  continuous  silk  or  Cushing  suture.     Step  o- 
IndepeiKlfiit  gastro-jejunostoniy.     Step  6, — Closure  of  the  wound. 

The  afUir-tiTatiiient  is  simple — the  huad  and  shoulders  of  the  patient 
are  raised  by  four  or  five  pillows,  recta!  alimentation  is  instituted,  hot 
water  by  mouth  after  twelve  hours  in  tablesp^Kinfid  doses,  imreasod  to  an 
ounce  every  hour.  After  thirty-six  hours  the  usual  experimentation  with 
liquid  foods  is  begun. 

In  a  jirevious  contribution  on  this  subject  (Annals  of  Surgery,  July. 
11)03),  Mayo  recommended  a  somewhat  similar  operation,  only  that 
it  was  far  more  extensive,  removing  all  of  the  stomach  excepting  the 
dome.  Mayo  continnes:  "With  increased  observation  and  experience,  he 
feels  the  former  operation,  with  a  mortality  of  3  deaths  in  8  cases,  to  be 
unnecessarily  severe  for  the  average  case  of  pyloric  cancer.  The  operation 
described  at  that  time  has  a  place  in  surgery,  and  should  be  used  in  the 
cases  of  more  exttmsive  disease  involving  the  body  of  the  stomach.  In 
these  cases  it  has  practically  all  the  advantages  of  complete  removal  of  the 
stomach,  and  should  be  used  as  a  substitute  for  total  gastrectomy  where 
l»<>s.sible.  The  oprration  last  described,  with  a  mortality  of  1  in  13,  should 
be  the  operation  of  choice  for  the  average  of  fairly  early  disease  of  the 
pyloric  region,"] 

Tt  may  thus  he  conehidcd  from  these  successful  attempts  that  a  total,  or 
nearly  total,  removal  of  the  stomach  is  technically  possible,  that  the  patients 
recover,  increase  in  weight,  and  are  able  to  thrive  on  a  carefully  selected 
diet.  {Vide  above.  MacDonald's  case.]  Whether,  however,  these  severe 
procedures  will  increase  in  popularity  with  further  experience  remains  to 
be  seen.  It  h  also  a'Cfuestion  whether  the  duration  of  life  is  long  enough 
to  warrant  the  risks  of  so  heroic  an  operation ;  for  experience  has  taught 
us  that  when  extensive  infiltrating  carcinoma  exists,  widely-spread  meta- 
Htai^is  is  also  already  present.  Accordingly  in  such  cases,  which  are  prob- 
ably the  most  frequent,  such  dangerous  operative  measures  are  to  k' 
!i voided,  v,  Mikulicz  and  Kausch**^  also  hesitate  in  cmplo^^ing  total  resec- 
tion of  tJie  stomach  in  such  cases. 

If  we  now  leave  this  subject  of  total  resection,  which,  is  still  in  its 
developTucntnl  Btage,  and  return  to  resection  of  the  pylorus,  a  question  of 
deep  interest  to  internists  is  suggested,  namely:  how  do  the  patients 
thrive  after  resection  of  the  pylorus,  and  liow  long  do  they  live? 

With  reference  to  the  first  question,  nmch  knowledge  concerning  the 
functional  ability  of  the  stomach  has  been  obtained  through  the  investi- 
gatiouH  of  Obalinski  and  Jaworski,  Kiinsche,  Kosenbeim,  Imredy,  Miutz, 
Zawadski   and  Solmann,   Maresch,  Carle  and   Fantino,   A.    Mathieu,  and 


ii*  w  Mikulicz  and  KauBch,  l.c. 


Thiers.*-**  These  various  investigators  all  proved  that  the  motor  activity 
of  the  stomach  is  decidedly  iriiprfn-ed  atter  resertion  of  ihi'  pyloniB,  and, 
according  to  v,  Mikulicz  and  Kauscli,  us  well  as  Terrier  and  Fliirtmami.  it 
even  surpasses  the  normal  condition. 

It  has  not  yet  been  determined,  after  ri'innval  of  the  pyloric  spiiincter, 
to  wliat  extent  a  sphincter-like  closure  dfvelops,  1  have  demonstrated  the 
constant  presence  of  Bmaller  or  greater  quantities  of  bile  in  the  fasting 
fitomaeh  several  rnonllis  nfter  removal  of  the  jiylonis,  w!iich  tends  to  show 
that  a  sphincter  Bhutting  off  the  duodenum  was  not  present.  The  secre- 
tory activity  of  the  stomach  is  not  altered  in  the  majority  of  cases  after 
resection  of  tlie  pylorus,  yet,  as  has  been  aOeged  by  l^osenheim  and  Thiers, 
Terrier  and  Hartmann,  as  well  as  by  v.  Mikulicz  and  Kauseh,  and  as  I  have 
confirmed,  it  is  occasionally  poesilde  for  the  secretion  of  hydrochloric  acid 
to  again  become  established. 

Lactic  acid  disappears  with  the  removal  of  the  stagnation;  the  state- 
ment of  V.  Mikulicz  and  Kausclu  that  lactic  acid,  even  though  in  small 
quantities,  persist.s  in  normal  or  increased  motility  without  showing  any 
evidence  of  lactic  acid  fermentation  mierosrojncally,  is  astonishing  to  me. 
As  regards  the  duration  of  life  after  resection  of  the  pylorus,  we  may  again 
note  that  the  results  will  become  more  favounible  with  the  better  sek^jtion 
of  cases.  The  number  of  cures  which  last  over  three  years*  has  indeed 
hecome  notable  in  recent  years,  even  though  the  average  length  of  life  of 
one  and  a  half  years  has  not  incri-ascd.  If  the  length  of  life  m  a  certain 
case  cannot  be  foretobb  we  slmuld  not,  in  my  opinion,  deprive  the  patient 
of  the  chance  of  n  fairly  lon;r  life,  bearing  in  niintl  the  average  duration, 
provided  no  other  contra-indication  exists  against  the  extirpation  of  the 
growt!i . 

Since  resection  of  the  pylorus  can  unfortunately  only  be  performed 
in  a  very  small  fraction  of  cases  with  the  expectation  of  p^ood  results, 
gastro-enterostomy  (gastro-jejvmostomy)  is  still  ihe  of>eration  to  l>e  pre- 
ferretl  (see  p.  528).  Inasmuch  as  this  is  only  a  palliative  measure,  we 
must  demand  greater  curative  results  than  in  case  nf  the  radical  operation 
of  pyloric  resection. 

What.  then,  is  the  status  of  the  results?  x\ceording  to  the  last  large 
collection  of  statistics  by  rhlumsky,'^'  which  included  TiOft  eases  of  trostro- 
enteroatomy  performed  from  IftRl  to  189G,  out  of  31  (J  operated  upon  for 
malignant  tnmoiirs,  160  died.  52.5  per  cent.  These  results  are  not  very 
encouraging,  yet  the  mortality    rate,   accordin£i   to    fblnniskv,   show^s  an 


♦  T  mysHf  hfivo  a  Oiisc  fn  wliirli  tltp  patient  hn**  now  livffl  fnr  five  years  sine© 
rcspction  of  ttip  pylorus,  and  i«  r-nK'viiip  pcrfiM-t  liealth. 
***Cit*Hl  from  TernVr  iind  Hnrtmnnn. 
i*>Chhim8ky,  Beitrflgp  zur  kliiiiHcIipn  diinirfriiv  ls*i,H.  m,  20.  S.  231. 
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unmistakable  decfeaee.  In  1881  to  1885  the  rale  was  75  per  cent;  from 
1886  to  181*0,  48.4  per  cent. ;  fmm  1890  to  1896,  only  36.61  per  cent.  The 
latest  results  of  v.  Mikulicz  present  a  morttility  rate  of  28  per  cent,  yet  thb 
percentage  is  decidedly  less  than  that  representing  the  loss  of  life  follow- 
in^r  resection,  and  Lindner'-**  has  only  a  mortality  of  11  per  cent,  in  spit*? 
of  hiti  small  amount  of  material. 

[Mayo  (Annals  of  Surgery,  November,  1905)  reports  421  cases  of 
gaetro-jejunostoniy,  of  which  307  eases  were  benign,  with  19  deaths  (6i- 
per  cent.).  In  the  last  140  of  the  307  benign  cases  were  4  deaths,  a  mortal- 
ity of  2Vt  pt^r  cent.;  tlie  last  HO  ca^s  gave  but  1  death.  One  hundred 
and  fourteen  cases  were  nuUignant,  with  21  deaths,  a  mortality  of  18  jkt 
t*nt.  Of  these  114  caset*,  <)3  were  in  connection  with  pylorectomy  and 
}uirtial  gastrectomy,  with  8  deaths  (13  per  cent,).  The  very  unfavour* 
sible  eases  of  cancer  obstruction  were  t^ubjccted  to  gastro-cnterostomy,  Sf* 
that  this  operation  gives  a  higlier  mortality  than  radical  excision.  In  the 
last  40  gastro-jejuiiostnmies  for  malignant  disease  the  mortality  was  8  per 
cent.  In  the  4*^1  jejunostomiea  there  were  21  reoperated  cases  (5  per 
cent).] 

The  length  of  the  life  of  the  patients  operated  on  varies  more  or  lew 
with  the  Kjierator.  Billroth's  piiticjits  lived  and  enjoyed  health  for  one  to 
eiglit  months.  The  terminal  results  of  Czemy  and  Rindfleisch^^*  varierl 
from  twenty-five  days  to  eleven  and  a  half  months.  In  general,  however, 
the  majority  of  the  authors  give  an  average  duration  of  life  of  five  to  eii 
months.  However,  ,Hoveral  noteworthy  exceptiona  to  tins  rule  exist  Thus 
Czei-ny,'**  Kappeler,^-"  Alsberg,''^*  Steudel,'^^  and  more  recently  H, 
Strant^s.^*®  have  report^'d  cases  in  whieh  the  patients  lived  for  from  two  tt» 
live  years  after  gastro-enterostomy*  Strauss  attributes  this  unusually  loti^ 
duration  of  life  to  tlie  fact  that  the  growths  were  but  poorly  supplied  with 
connective  tissue  and  ccdis.  We  must  not  neglect  here  to  call  also  atten- 
tion to  the  marked  improvement  in  the  subjective  and  objective  s^nuptonis 
and  the  noticeable  increase  in  weight,  whieh  has  been  noted  by  nearly  all 
surgeons.  According  to  the  investigations  of  Rydygier  and  Jaworski,*** 
as  well  as  Kiinsthe""  and  others,  the  dynamic  function  of  the  stomach  ].« 
markedly  improved,  wliereas  the  secretory  activity  remains  unchanged  after 

**»  Lindner,  Berliner  kliniache  VVoehenBchrift.  lOOl,  No.  5. 

*»rztrny  and  RindflHsrh.  lo. 

"*r?.prm',  Bt-rlirifT  klinisclip  Wrw  lipn^dirift.  1897.  Xo.  M,  ptc. 

"^KiippoIfT.  DfHits<lif*  Z«»itHf-hrift  fnr  Chiruvfjii*.  ISftR.  Bd.  40.  Heft  2  and  3. 

i^Alsbt^rg,  MlincliontT  meiL  Wo 'hcnsclirift.  IHHfl,  Nn,  50. 

»«  Stemlel,  Arehiv  fiir  kiini^ohc  Chirur^ne.  ISOfl,  Bd.  57.  S.  454. 

^"Strausa,  Berliner  klinisrlre  Wochcnschrift.   11*01,  No.  10. 

^"Rydygipr  and  .lauorBki.  IVut^che  medicini^he  Wocheaschrift,  I88fl,  No.  14 

»»*Katiscbe,  ihicl.,  lSfl2,  No.  4!>. 
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this  operation.  On  the  other  hand,  we  have  seen  not  a  few  patients  sub- 
jected to  gastro-euterostoniy  who  lived  the  average  length  of  time,  but 
whose  health  remaintul  improved  for  a  very  short  period  of  time  only. 
Vomiting  and  pains  reappeared  shortly,  ascites  or  ietenie  was  soon  super- 
imposed upon  the  former  symptoms,  anorexia,  whieh  defied  all  treatment, 
developed  rapidly  and  with  it  the  etretigth  euon  fa  (led.  In  a  few  cashes 
tlie  gastro-enteric  fistula  gradually  failed  to  functionate,  partly  bt'cau^e  tiie 
growing  tumour  eonstrieted  the  fistula,  and  partly  because  a  I'resh  earcino- 
matous  eruption  developed  around  tlie  fistula  with  a  similar  t^tTt'ct. 

»The  conclusions  as  to  the  immediate  result?  of  the  operation,  the  pro- 
longation of  life  and  finally  the  funetinnal  resultjs^  in  all  of  which  internists 
are  interested,  may  be  formulated  as  follows:     gastro-enterostoitjy,  in  the 

»  hands  of  an  abdominal  surgeon  who  is  certain  of  liis  technique,  may  be  con- 
sidered an  operation  of  comparatively  Httle  danger,  which  assures  the 
patient  relief  from  his  symptoms  for  a  perioil  <>f  time  lasting  on  an  aver- 
age of  six  months.  Whether  or  not  the  patient  should  be  advised  to  sub- 
mit to  this  operation  depends  wholly  upon  the  nature  of  each  individual 
case.  Cases  in  which  the  cancer  has  ^-aused  only  a  slight  disturbance,  or 
such  as  can  be  infiuenci^<i  l>y  appropriate  internal  remedies,  should  of  course 
be  excluded.  Belonging  to  this  class  of  cases,  as  a  rule^  are  those  in  which 
the  carcinoma  is  located  at  t!ic  lesser  curvature,  or  tfie  rarer  castas  in  which 
tlie  tumour  lies  at  the  fundus  or  on  the  anterior  or  posterior  wall.  Even 
in  carcinoma  of  the  pylorus,  the  mechanical  disturbances  are  not  always 
BO  pronounced  and  the  pains  and  vouiiting  not  so  resistive  to  internal  medi- 
cation that  the  establislntient  of  a  gastro-enteric  fistula  shotdd  he  desired, 
or  even  be  considered  necessary,  fin  considoration  of  better  surgical  tech- 
nique, these  conclusions  might  be  better  modified,]  Well-advauced  maras- 
mus also  constitutes  a  contra-indJcation  to  the  operation.  Furthermore, 
the  anterior  gastric  wall  must  not  be  involved  by  the  carcinomatous  process, 
for  otherwise  the  difficulty  of  establishing  a  fistuhr  would  be  greatly 
enhanced^  if  not  impossible.  Finally,  gastro-enterostomy  can  not,  as  a 
rule,  he  performed  in  a  small  undescended  stomach,  whose  walls  are 
attacked  hy  cancer. 

Finally,  we  nmst  take  into  consideration  a  method  whose  justification 
is  yet  to  be  proven,  namely,  jejunostomy.  Maydl  is  credited  with  introduc- 
ing this  operation  into  surgery,  with  the  object  of  using  it  especially  in  cases 
in  which  the  larger  portion  of  the  stomach  is  destroyed  by  ulceration  or 
new  growth,  and  in  which  the  stomach  is  no  longer  capable  of  insuring 
sutficicnt  nourishment  to  the  body.  More  recently  the  above-mentioned 
author  proposed,  basing  his  conclusions  on  a  comparatively  small  amount 
of  material  to  be  sure,  that  jejunostomy  he  substituted  for  gastro-enter- 
ostoray,  because  this  operation  is  less  severe  and  also  because  it  fulfils  the 
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important  indications  of  relieving  the  stomach  and  preventing  the  new 
growth  from  being  irritated.  Maydl^*^  rt'ported  22  cases  of  jejunostomy 
with  only  4  deatlis,  which  if  tertainly  a  noteworthy  result,  although,  on 
the  other  hand,  less  encouraging  is  the  fact  that  of  the  13  patients  who 
lived  longer  than  lour  weeks,  only  7  outlived  the  third  month  and  I  the 
fii-st  year. 

The  permanent  results  are,  accordingly,  not  near  as  lasting  as  tho«e 
of  gastro-entcrostoniy. 

It  must,  therefore,  remain  uncertain  whether  gastro-enteroietomy  will 
be  replaced  by  jejunostomy,  although  the  comparatively  simple  technique 
and  therefore  direct  results  of  the  latter  are  in  many  resjjects  alluring. 


Appendix. 
Sarcotna  of  the  Stomach* 

Besides  the  carcinomata,  there  are  only  the  sarcomata  among  the 
tumours  which  incite  a  certain  clinical  interest;  the  other  connective 
tissue  tumours  are  practically  so  infrequent  that  their  discussion,  as  far 
as  diagnosis  and  treatment  are  to  be  considered,  is  hardly  w:orth  while. 
The  sarcomata  of  the  stomach  may  develop  primarily  and  secondarily;  the 
latter  t}'pe8,  with  the  exception  of  the  singular  lymphosarcomata.  are  rare* 
though  they  are  surpassed  in  this  respect  by  the  secondary  cancers  of  the 
stomach. 

The  primar}'  gastric  sarcomata  develop,  according  to  Schle.^inger,'" 
in  the  shape  of  circumscrijjt  nodular  tumours,  usually  located  at  the 
greater  curvature,  while  the  lymphosarcomata  exhibit  rather  the  character 
of  flat  infiltrations.  The  origin  of  the  sarcomata  is  either  in  the  muscu- 
lar or  suhniucous  layer,  while  the  mucous  membrane  itself  usually  remains 
intact.  Only  later  the  mucous  membrane  may  be  impaired  by  the  permi- 
gration  of  the  tumour  toward  the  gastric  cavity. 

Gastric  sarcomata  occur  frec|uently  as  mixed  tumours,  such  as 
myosarcoma,  myxosarcoma,  fibrosarcoma,  spindle-cell  sarcoma,  and  angio- 
carcinoma.  Their  size  may  vary  to  a  very  great  extent;  Brodowaki"* 
observed  a  myosarcoma  of  twelve  pounds. 

As  to  age,  there  is,  according  to  Schlesingers  statistics,  no  special 
age  disposition  to  lymphosarcomata;  but  the  second  and  third  decades 
seem  to  be  more  disposed.     Other  sarcomata  seem  to  prevail  at  a  more 


"iMaydl,  Mittheilhingen  aus  den  firenzg^bicion,  1898,  Bd.  3.  S,  532. 

»M  S<^ji]eftiuger,  Zeitsnhrift  fflr  kliDische  Medicin.  1807,  Bd.  32,  Supplementband. 

»»»  Brodowsici,  Virehow'a  Arcbiv,  187C.  Bd.  67,  P.  227. 
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advanoe%g|»  ^^^>  ^^  ^^  sarcoma^  even  the  earliest  childhood  yields  a  con- 
isiderable  contingent.  Sex  does  not  show  any  particular  difference  as  to 
frequency  of  its  occurrence. 

[As  to  frequency  of  sarcoma  of  the  Btomacli,  it  appears  that  it  m 
more  frequent  than  was  foTiuerly  supposed.  Fen  wick  says  that  whereas 
in  1897  Schlesingcr  was  able  to  collect  only  30  cases,  in  November,  1900^ 
the  number  of  recorded  inslances  exceeded  60,  of  which  53  at  least  may 
be  regarded  as  genuine.  Although  it  is  impossible  to  make  any  absolute 
etatement  as  to  relative  frequency  of  the  complaint,  it  is  probable  tliat  the 
sarcomata  constitute  from  5  to  8  per  cent,  of  all  primary  neoplasms  of  the 
stomach,] 


Diagnosis  and  Differentia]  Diagnosis. 

Diagnosis  of  sarcoma  of  the  stomach  varies  in  but  a  few  points 
from  that  of  cancer.  As  regards  s^ithjprtive  symptoms,  they  resemble 
almost  entirely  those  of  cancer.  As  in  the  latter,  there  are  in  the  former 
also  in  the  beginning  obscure  dyspeptic  symptoms  in  the  foreground ;  later 
vomiting,  sometimerJ  of  coffee-ground-like  masses,  severe  anorexia,  and 
finally  marasmus  follow. 

As  to  objective  symptoms,  there  is  likewise  a  striking  analogy  between 
the  two  varieties  of  tumour;  a  palpable  tumour  may  be  present  or  absent. 
If  the  tumour  is  situated  at  the  pylorus,  there  develop  the  symptoms  of 
stenosis.  In  cases  of  lymphosarcoma,  however,  there  may  be  dilatation 
of  the  stomach  without  pyloric  stenosis.  The  examination  of  the  gastric 
contents,  as  far  as  known,  likewise  coincides  essentially  with  that  of 
cancer.  Free  hydrochloric  acid  is  absent,  if  stagnation  is  present,  there 
is  lactic  acid  formation  and  development  of  lactic  acid  bacilli.  [The 
sulphocyanide  of  pota-^sium  in  the  j^aliva  gradually  diminishes  as  the  dis- 
ease progresses,  and  finally  disappears  about  one  month  before  death 
(Fenwick*^*).]  In  all  three  cases  observed  by  Schlesinger,  blood  was  also 
found  in  the  gastric  contents. 

The  occurrence  of  particles  of  the  tumour  would  be  diagnostically 
decisive.  A  report  of  this  kind  has  been  made  by  Westpfalen.*** 
RiegeP***  also  mentions  in  his  text-book  on  Diseases  of  the  Stomach  a 
case  in  which  on  htematemesis  a  large  node   of   sarcoma  was   vomited. 


•w[Fenwick,  Cancpr  and  Other  Tumours  of  the  Stonmeh,  Pliilftdelphia,  1C>03,  P. 

280.1 
>»*  Westpfalen*  quoted  by  Friedr.  Krilger,  Die  primnreu  Bindegewebageschwtllsto 

dea  Magpndnrmskanals,  Tnaug.-Disa.,  Berlin,  1894. 
"•  Rieg^t  ^^^  Erkrankungen  dt*a  Mngens,  IT,  P.  874. 
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According  to  Schlesinger,  profuse  rliarrho^a  is  more  frequently  obserTed 
in  cases  of  sarcoma  than  in  those  of  rareiuoma. 

As  may  he  seen,  characteristic  symptoms  of  sarcoma  of  the  stomach 
itre  not  present,  ami  therefore  great  ditliculties  are  encountered  in  the 
diagnosis  differentiating  it  from  cancer.  Nevertheless,  there  are,  as 
stated  by  Schlesinger,  some  hints  wbicli,  under  favourable  c  ire  urns  tances, 
may  allow  the  possibility  of  a  ditlerentiation.  To  these  belong  first  the 
occurrence  of  metastases  in  the  skin.  By  means  of  histologic  examina- 
tion of  an  excised  particle  of  the  skin,  diagnosis  may,  under  some  circum- 
stances, be  made  with  great  certainty.  Of  importance  also  is  the  enlarge- 
ment  of  the  spleen,  which  was  found  in  all  cases  observed  by  Schlesinger, 
while,  as  is  well  known,  it  is  but  rarely  met  with  in  cancer  of  the  stomach. 
Finally,  according  to  Kundrat,^^^  certain  changes  of  the  mucous  mem- 
brane of  the  tongue  occur  in  cases  of  lymphosarcoma;  namely,  enlarge- 
ments and  nodular  appearance  of  the  follicles,  whereby  the  nodulea, 
papilla?,  and  follicles  i:;how  a  quite  particularly  marked  arrangement  in 
the  lines  radiating  spnmetrically  from  the  median  line  of  the  tongue 
towards  the  sides  and  to  the  front. 

A  positive  diJferential  diagnosis  is,  however,  not  permitted  in  ^pite 
of  all  those  distiuguis^bing  signs;  it  should  be  remembered  that  v.  Leube**' 
found  a  true  epithelial  cancer  of  the  stomach  in  a  case  of  universal  sarco- 
matosis  of  the  skin.  [Fenwick^'^"  mentions  two  other  symptoms  which 
may  aid  in  the  differentiation  of  sarcoma  from  carcinoma.  "In  many 
cases  there  is  slight  but  coutiuuous  pyrexia,  accompanied  by  rapid  and 
profound  ana?raia»  while  in  carcinoma  fever  is  usuall}^  absent  during  the 
early  stages  of  the  complaint  and  the  cachexia  much  more  gradual  in  iu 
development.  Persistent  albuminuria  is  often  observed  In  sarcoma,  but 
IB  exceptional  in  cancer.'*] 


Treatment. 

The  treatment  coincides  entirely  with  that  of  gastric  cancer,  and  is 
therefore  a  surgical  one.  There  are  some  reports  of  relative  cures  of 
gastric  sarcoma  after  extirpation  in  the  early  stage  (Torok,  Salzer). 
Hopes  for  a  longer  preservation  of  life,  however,  should  not  be  too 
exultant,  as  the  disposition  of  sarcomata  to  recurrence  is  well  known. 
[Schopf^***  reports  a  case,  in  which  tliere  was  no  recurrence  at  the  end 


*"Kund^at^  Wiener  kliniache  Wtjchenschrift,  1893,  No.  12. 

'**v.  Leube,  Spezielle  Diftgnose  der  mneren  Krankheiten,  1  Aufl.,  P.  252. 

"®  Fenwick,  i.e.,  P.  281  ei  seq.     (There  m^icli  litoniture. ) 
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of  a  year,  and  Cantwell"^  reports  the  excision  of  a  spindle-cell  sarcoma 
weighing  twelve  pounds,  whereby  the  patient  got  great  relief  for  eight 
months.] 

The  medical  treatment  does  not  vary  in  any  particular  from  that  of 
cancer.  Schlesinger  recommends  the  administration  of  arsenic  (liquor 
kalii  arsenicosi),  under  which  treatment  he  observed  sudden  and  unex- 
pected retrogression  of  the  neoplasma  in  cases  of  lyraphosarcomata  of 
other  organs. 


•*»  Cantwell,  Annals  of  Surgery,  1899. 


CHAPTER  XXL 
Syphilis  of  the  Stomach. 


Preliminary  Remarks. — Syphilitic  affections  of  the  stomach  are  eJtceed- 
iBgly  rare.  Chiari^  found  among  243  autopsies  of  syphilitica  only  two 
cases  of  gastric  t^yphilit?.  Stolpcr^  aUo  found  among  86  autopsies  of 
syphiliticri  only  one  ease  of  lues>  of  the  ^tonifich.  E.  FriinkeF  likewisu 
emphaBiBcs  the  rare  uccurrence  of  Byphilitic  ulcers  in  stomach  and 
intestine. 

In  spite  of  the  infrequency,  gastric  syphilis  deserves  a  considerable 
clinical  interest,  so  that  a  short  discussion  is  indicated. 

Accordini?  to  Mraeek;*  prodncts  of  yvphilis  of  the  stomach  may  mani- 
fest theniHclves  Krj^t  as?  ulcerations  of  gnrjuimlous  infiltration  of  the  sub- 
mucous layer;  they  occur  especially  in  the  region  of  the  pylorus  and  at 
the  lesBcr  curvature,  hut  also  at  the  eardia;  the  infiltration  exjiunds 
towards  the  mucous  meinbniiic  as  well  as  towani-i  the  serous  membrane 
of  the  stomach.  Besides  ulcerations,  there  are  also  gummatous  pro- 
ducts and  scar- formations,  so  that  we  may  conclude  upon  a  possibility  of 
cicatrisation  of  giinnnatfuis  ulcers  in  the  stomach. 

Furthermore,  there  are,  according  to  Mracek,  ulcers  resulting  from 
syphilitic  endarteritis  of  the  gastric  blood-vessels;  tlrey  exhibit  clinicallj 
as  well  as  anatomicjdiy  the  character  of  the  round  ulcer  of  the  stomach. 

Frequently  syphilitic  changes  of  the  intestines,  skin,  and  liver,  accom- 
panying those  of  the  stomach,  have  been  observed. 

Clinical  iniporlant  observations  were  miuh  by  Andral*  as  early  as 
1834,  but  recently  the  knowledge  of  gastric  syphilis  has  been  greatly 
advanced  by  the  contributions  of  Fournier,*'  DieulafoyJ  and  Max  Einhorn.* 

According  to   Einhorn,   three  groups  of  syphilitic  afTcrtions  of  the 


lOiiiifi,  FeetiW'hrift  fdr  Rudolph  Virchow.  ls!>K  Rd.  2,  P.  207. 
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»E.  Friinkfl,  Vin-how'ft  Arrhiv,  180fl,  Bd.  155,  P.  507. 
*Mnic<^k,  Sypiiilia   und  venpris^^he  Krankheiten,   Lehmanirs   llandittlnnton, 
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fitomach  may  l>e  distinguished:  gastric  ulcers  of  syphilitic  origin,  syphilitic 
gastric  tumours,  and  sypliilitic  pyloric  stenosis.  Einhorn  contributed 
corresponding  cases  which  are  distinguished  by  the  failure  of  the  usual 
treatment,  but  hy  the  rapid  effect  of  antisyphilitic  therapy. 


Diasnosis  and  Differential  Diagnoiis. 

The  diagnosis  of  a  syphilitic  gastric  affection  is  tiased  upon  the  clinical 
examination  as  well  as  upon  the  demonstration  of  other  syphilitic  symp- 
toms, and,  finally,  upon  the  ctlcct  of  antisyphilitic  medication. 

The  clinical  picture  as  sucli,  as  far  known  at  the  present  time,  does 
not  differ  in  anything  from  otlicr  non-specific  gastric  affections.  Its 
ijnportance  is  manifested  essentially  by  the  fact  that  its  course  differs  in. 
many  respects  from  the  usual.  Tliis  fact  refers  especially  to  the  syphilitic 
gastric  ulcers  which  are  characterised  hy  unusual  stubbornness,  the 
uncommon  disposition  to  grave  gastric  lueniorrhagcs,  and  the  frequency 
of  recurrence.  If  the  anamnesis  in  such  eases  fiimlshes  the  fact  of 
fonner  syphilitic  infection,  if  furthermore  at  the  time  of  observation  sure 
signs  of  the  same  are  founds  the  supposition  of  a  syphilitic  affection 
obtains  at  least  the  stamp  of  great  prubability.  If,  finally,  the  gastric 
symptoms  which  up  to  that  time  appeared  to  be  not  influenced  by  the 
treatment  used,  disappear  rapidly  on  administration  of  antisjrphilitic 
medication,  the  suspicion  of  syphilitic- origin  grows  almost  to  certainty. 

We  will,  however,  not  omit  to  call  attention  to  the  fact  that  so  com- 
petent an  investigator  as  E.  FriinkeP  cautions  against  the  view  to  regard 
all  gastro-intestinal  disturbances  occurring  in  surely  syphilitic  patients 
as  originating  in  specifically  syphilitic  alterations,  even  if  the  symptoms 
should  disappear  after  administration  of  iodine  and  mercury. 

The  following  very  characteristic  cases  of  syphilitic  gastric  ulcer  may 
be  mentioned  :— 


Observation  I.     Dieulttfoy.'"— ^tnn.  .13  y€iir»  of  age,  admitted  to  the  Tionpitat 

with  the  elaasif  ayinptonia  of  gastrie  uk-er,  whieh  Uiid  develojied  during  oni*  and  a 
half  years;  treatment  fnr  iilcor  (mil^-  kefyr,  i(?e,  morpliiiif*.  (mn|)inp.  poiiitw  de  hm)  ; 
discharged  without  esst^ntial  improveinoiit.  A  few  montha  latter,  rend  miss  ion;  tlio 
Kame  subjective  cNOndition;  ulrcr  treatmpiit,  ii]kalie«»  £'ujvpin(<  in  tht'  epigastrium  ami 
at  thp  vprtpbral  polumnt  im  inif>rnvi>mpnt.  Eight  months  latpr*  adi>ii«*<ion  for  Ua* 
third  time;  "astric  trouhh^H  iacTfaHed;  suddenly  one  tneulng  sfvpn^  haeniatemfwiii; 
milk^curp".  alknlifs,  daily  gastrir  lavage,  iinrturp  of  iraline,  vpsiratoripn,  poititn  de 
feu.     Although  hysiteric  sligmatu  are  absent,  tiie  idea  of  liysterie  aJTin-tion  waa  sug^ 


«E.  FrIiTikel.  L(J. 
"*Dieulttfoy,  I.e. 


610 


sYi'iiriJs  oF'^  tiif:  srojiAfir 


Whi)4! 


g<?j!itctl,  iiiid   ]iyilro(niLtiic  curuH  of   various   kimls    were  employed.     All    these  efTorU 
Mere  without  t»fftH:l. 

Aftt*r  another  intnrvjil  of  eight  montha  pwiient  came  agnin  to  the  hogpitjil  in 
a  \vretfhp<t  Htiiti*  of  ht-iilth;  iti  tlw  ineantimL*  there  was  another  s*'ver<»  gastric  hieroor- 
rhiigt\  Siirf^ii'nl  intcrfr-rern-p  wuh  sujtjgeMtAML  When  he  eanie  under  observation  of 
IVofesHor  Dipuhifny  nil  Hyjii[ili>iiJH  of  a  giiKtrie  uU*er  were  foumd,  hut  at  the  «une 
tiuie  also  symptoms  of  a  former  syphilitie  infection,  which  was  conceded  by  the 
jiatient.  After  fujlurt*  of  ii  renewed  short  milk  diet,  patient  received  injections  of 
green  lodith^  of  mereuiy  dissolved  in  oil.  After  «ix  days  the  gufttrie  [>ain»  difiap- 
penretl,  pulit-nt  eoiild  nleep.  iiiuld  t4ike  Hcveral  litrt-w  of  milk  without  pain.  Four 
week*  later  he  hud  gjiijied  four  kilogramnieM  in  weight  and  was  cured. 

Observatton  II.  Einhom.'* — Mrs.  Ciirrie  VV.,  aliout  3>3  years  old,  had  acquired 
syphili-H  «even  years  Iwfore,  AlK*ut  two  years  apj  Bhe  tiegan  to  be  troubled  with  her 
stonmeh.  *»ufferiiig  uwiuilly  from  pninn  rigJit  nfter  eating.  Some  time  afterward  t 
profuxe  lupmorrhagi-  from  the  stnnmeh  rK-etirred.  Aeeording  to  the  Htatements  of  th^ 
pntieut,  j^lie  c'hiimed  t<i  liav<^  vuniiled  alwmt  a  quart  of  blood  mixed  with  f«MKl.  Ski 
iiad  then  gone  through  a  thorough  eoursie  of  treatment  for  the  uleer,  and  recov 
withoutf  however,  r*'gsiining  ln-r  former  state  of  health;  for  she  eomptained  a 
eoTjstantly  of  dysp^ptie  !*ymptomR.  the  appetite  being  eonf*iderably  impaired, 
frequent  eructations  and  oeeasional  gastralgia  and  eonatipation  persisted.  At  the 
eloHf?  of  July.  IHfUK  a  second  considerable  lia^morrhage  from  the  stomaeh  ettiiued,  and 
during  two  >iueeeHiiii\e  day>4  the  patient  vomited  large  masaes  of  blood,  also  passc'd 
bkKwl  in  the  stools  (tar  colour). 

*S7«/u»  prtiiirnf:  August,  1S9}>,  at  the  time  of  my  visit,  the  patient  if,  confined 
to  l>ed  and  appears  extremely  pule  and  anaemic  Over  the  heart  a  alight  murmur 
etni  Ik-  hwrd;  t>ther\>ise  nothing  abnormal  in  the  thoracic  region.  On  palpation  nf 
the  wrobiemlus  tlier*^  is  great  sennitiveneHs  to  nlight  pressure;  fever  not  pr«e«t: 
neither  sugar  nor  albumen  in  the  urine.  Patient  eonjplained  of  eonstant  pain  in 
the  stomach,  which  radiates  towards  the  back — and  in  inereased  even  after  fluid 
fotwl — and  of  attacke  of  vomiting.  8hc  was  placed  ufion  a  Htrietly  fluid  diet,  alh 
stdtite  rent  in  brd  enjoined,  and  hisnnith.  2.0  graninii's,  threi*  time>9  daily,  prewcribeti. 

August  2fJ»  IHStO,  vomiting  ba;^  ceased,  and  the  pains  are  somewhat  easier.  The 
lunne  treatment  is  continued  during  thf  following  foiirt«'n  days,  except  that  '^milj 
quantilieH  of  semilluid  ftwd  are  pernutled.  and  the  patient  is  allowed  to  lie  up  3«t- 
eral  bonrn  during  the  dtiy. 

Septemher  UK  \><Wy,  the  eondition  of  the  patient  has  not  ebanged  «ince  Augii&t 
20th,  and  the  pains  jiernist  in  the  same  degree.  In  efnisideration  c»f  the  bintory  of 
syphilis,  the  po.ssibiHty  of  luetic  origin  of  the  gastric  ulcer  appears  feasible,  iind 
the  patient  now  rtn-eices  ]«)tassiuni  ioiiide  in  inereasing  donies,  the  biA«muth  l»etii|j 
diHi/ttntiiined.  Several  ihiyn  after  the  administration  of  this  drug  the  patient  l)ejB;nn 
to  have  less  pains,  and  after  the  lapse  of  three  weeks  way  completely  free  from  ntiv 
unpfea-iant  sensationn  iu  the  Htoniaeb.  She  was  now  able  to  tolerate  ur<linary  djot 
wilhont  the  least  distuibames.  gained  in  weight,  and  has  since  remained  healthy, 

(Simon  Fhvner''  reports  a  ease  of  perforating  aypliilitic  ulcer  of  the  stomach.] 

[*]ngn<>8is  and  dil!(^rt'ntial  diagnosiis  may  become  much  more  difficult 
when  a  tumour  is  present.     Eelying  an  an  observation  in  my  practice.  I 


'^Einhorn.  Phihidelphia  Mt'ilieal  Jotirnftl.  IVbruaiy  Ti,  lOflO. 

"S.  Flcxucr,  American  Journal  of  the  Medical  ScienccB,  October.  1898. 
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particularly  consider  the  differentiation  from  a  niali^ant  tumour  as 
rather  ditficutt^  beeaut?e  eareiiioniata  of  the  stomach  and  intestine,  and 
especially  rectal  cancers,  are  not  at  all  rare  in  former  syplnlitic  persons, 
and  temporary  improvement  of  a  striking  kind  may  occur  also  in  carci- 
noma. Only  a  lan^^'-continued  improvement  after  antisyphiiitic  treat- 
ment, continued  increase  in  weight,  persistent  disappearance  of  the 
timiour  and  of  the  manifestations  of  retention,  if  such  were  present,  may 

>be  convincing  as  to  diagnosis, 
EquaJ  difficulties  may  he  exhibited  as  to  the  diagnosis  of  a  syphilitic 
stenosis.  As  we  now  know  that  intermittent  (relative  and  spastic) 
stenoses  occur  and  are  repeatedly  returring,  a  stenosis  of  luetic  origin 
must  be  deduced  only  with  the  greatest  caution,  under  long-continued 
observation,  and  with  critical  consideration  of  all  other  factors. 

^r  [Herameter"  r(H"<^^i»*s  iiimtluT  form  of  pathological  syphilitic  changes  in  the 

stoinarh — the  *'clilfnsp  nvjthilitie  itnistritiH  (clironic  form).'"  This  form,  in  the  ratt' 
jority  «f  oases,  is  [uobably  due  to  wiuit  L'liittri  terms  indirect  sypliilia — that  is,  due 
to  eiroiilatory  diHtiirbaneL»s,  paHsive  eongenLion,  haeniorrhageg^  etc^  produced  by 
syjihilitic  diseases  of  other  or^ns,  estpeeially  of  the  liver.  Among  other  more  promi- 
nent aymptoms  in  sueh  cases,  ga^tnilgia  may  he  mentioned.  Allen  A.  Jones"^*  has 
T«'f>orted  tuo  cases  of  gastral^a,  which  were  nndouhtedly  caused  by  .•<yphi]i».  Ac- 
cording to  HemTneter,  efironic  gaHtrilis.  doc  to  syphilis,  i;*  a  rather  frequent  and 
iinpirtant  syphililtc  afTm^tion.  iintl  is  one  of  the  main  causes  of  the  j>oor  state  of 
nutrition  in  hieticn.  HiHtolouically.  it  may  1h*  fonml  to  Iw*  a  simple  chronic  gastritis, 
or  ids*e  cfmibinetl  with  giimmiita  or  jjumniuton**  nicer  Syphilitic  chronic  gustritiSf 
in  the  absence  of  gnmmata,  d<^w«  not  differ  patholo^cally  from  ordinary  chrtmic  gas- 
tritis, except  in  the  gieater  frw^neney  of  small  round-pell  accumulation,  especially  in 
the  subraucosa.  swimetimea  appearing  like  rniUary  guuimata.  Chronic  syphilitic  gaa- 
tritis  may  develop  from  re[wated  altackB  of  the  acute  form»  just  uh  with  non-apeciflc 
gastritis.     Relapses  are  not  necessarily  due  to  syphilis. 

If  charactcristie  syphilitic  lesions  exist  in  the  liver,  kidneys,  spleen,  pancreas, 
or  intestines,  the  chronie  gastritis  shonld.  in  my  opinion,  tie  attrtbnteti  to  wyphilia. 
In  tertiary  syphilis  the  remarkable  malnTitrition  is  due  to  a  chronie  luetic  gastritis. 

Hemmeter  rejxirLs  v^ry  interesting  eases  of  two  children  (»f  a  wyphilitie  father, 
who  were  sulTering  from  incesHant  vomiting,  gastralgia,  nausea,  ernctations,  and 
who  were  cured  hy  mercurial  inunctions  and  saturated  solution  of  iodide  of 
potassium.  In  both  of  these  children  tlie  vomit  during  the  attacks  contained  no 
free  UCl,  but  enormous  quantities  of  mucua,  and  curdled  milk  but  weakly.  Both 
HCl  and  ferment  Bccretion  ^vere  restored  by  the  treatment.  Another  ca^e  of  syphilitic 
gjistritis  was  ohaerved  by  Hemmeter  (autopsy  made  by  Professor  S.  P^lexner.  Johns 
Hopkins  Ho.spital  (  in  a  syphiliHc  ni'gru,  whn  had  giunniata  in  tlie  following  places; 
(Ij  Frontal  Ikoic,  extending  into  the  meninges  and  frontal  cerebral  convolutions; 
(2)  one  in  the  liver:  (31  one  in  thr  spli-rn;  (4)  three  in  the  mesenteric  glands;  (5) 
one  in  the  tefttes  and  epididymis).  Iknnmeter  gives  a  very  interesting  and  excellent 
pntliologieal  report  on  this  ease,  with  m  full-page  illustration.] 

■''Hemmeter,  Diseases  of  the  St<unach.  rhiladcl[>hia,  190*2,  P.  HVHi  rf  scq. 
'*.\lleii  A.  Jones,  Philadelphia  Medical  Journal,  vol.  iii,  P.  958, 
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Treatment. 

The  treatment  of  luetic  gastric  affections  must  consist,  of  course,  in 
the  employment  of  mercury  and  iodine.  If  the  bodily  strength  is  satis- 
factory, the  combination  of  the  two  remedies  is  to  be  recommended.  Sev- 
eral authors  have  stated  that  the  iodine  preparations  are  strikingly  well 
borne  in  syphilis  of  the  stomach  in  contrast  to  other  affections.  Instead 
of  the  administration  of  iodides  by  the  mouth,  iodides  may  be  adminis- 
tered also  by  rectum,  or  idodipin  may  be  injected  hypodermically.  [1 
have  frequently  administered  iodalbacid  in  cases  wliere  I  regarded  an  iodine 
preparation  useful  in  gastric  disturbances.]  Apart  from  the  specific 
treatment,  diet  must  be  regulated  according  to  the  variety  of  affection, 
especially  in  the  beginning  of  the  treatment. 


CHAPTER  XXn. 
Tuberculosis  of  the  Stomach, 

In  contrast  to  intestinal  tubereiilosis,  vvIulI]  ie  found  in  about  70  to 
85  per  cent,  of  all  who  have  died  from  pulmonary  tuberculoais,  tuberculosis 
of  the  Btomaoh  is  an  exceedingly  rare  affection,  Simmondfi^  found  in 
almost  2000  necropsies  of  tuberculous  patients,  gastric  tuberculosis  only 
in  eight  casea;  a  einiilar  ratio  is  given  also  by  Steiner  and  Neurcutfier,* 
Ijetulle,'  and  Planibcck.*  At^cording  to  the  observations  of  O.  MUller,* 
Heeker,"  and  Biedert,'  tuberculosis  of  the  stomach  seems  to  be  more  fre- 
quent in  childhood.  The  affection  ia  met  with  much  more  frequently  in 
men  than  in  women.  TvctoTey*  observed  among  19  collected  cases,  tubercu- 
losis 1()  times  in  men  and  only  3  times  in  women. 

Three  forms  of  tuberculosis  of  the  stomach  may  be  distinguished : 
the  tuberculous  granulomata.  the  rarest  form ;  secondly,  miliary  tuber- 
culosis of  the  gastric  mucous  nieml>rane,  the  most  frequent  form  accord- 
ing to  the  investigations  of  Wilms*  and  Simmonds;  and  finally,  tubercu- 
lous ulcer  of  the  stomach.  While  the  two  lirst-mentioned  forms  usually 
have  a  latent  course,  tlie  Uiberculous  gastric  ulcer,  of  course  only  very 
rare»  may  exhiliit  distinct  symptoms. 

The  usual  situation  of  the  tuberculous  gastric  ulcer  is  at  the  pylorus, 
because,  according  to  stateuients  made  by  \'irchow  and  Eokitansky,  the 
pylorus,  in  contrast  to  the  fundus,  possesses  numerous  lymph  folliclo*, 
although  there  are  some  observations  of  tuberculosis  of  the  fundus. 
[Tubercle  bacilli  were  found  in  a  gastric  ulcer  by  Coats/**  Mathieu  and 
Kemond/i  Musser,^*  and  Serafini.'*    While  the  ulcers  are  usually  single, 

'  Simmoniis.  M(inchen<?r  med.  WcK^honBcbrift.  1900.  Xo.  10. 

*  Steiner  ttnd  Xeureuther,  (Eaterrekh.  Jafirbudi  ffir  Pipdiatrif.  71^  P.  105. 
»  Letulle,  rpfpT.  Centra Ihlu It  fflr  pathol.  Anatoniie,  1893,  P.  700. 

*  Plambeck,  Inaiig.'Disft,,  KinK  IRRfi, 

*a  MiiUer.  MHnchmer  med.  Wm-lienaclirift,  18SI>. 

"  Heckpr.  ibid.,  1 894. 

»  BitHjcrt,  Jalirbiirh  fdr  Kindprheilkunck,  Bd.  21,  P.  138. 

*  Lctorey,  Contribution  ft  I'^tude  des  ulcerations  tuberciileuaea  de  reatomne,  Th^se 

de  Pari».  IHM, 

*  WilmB,  Centratblfttt  Hlr  patliol.  Anntomip.  IHOT,  P.  783. 
'"  Coats.  Cla«^\v  Medical  Journal,  1880. 

I*  Mathfpn  and  R^mond,  in  T^torpy'H  Tlii^fte  de  Parin. 
'*  ^luHser,  Philndt^pbia  Hoj«pitaf  Report**,  ISftO.  No.  1. 
"  Sfralini.  Anmil.  clini.  del.  Osp.  di  Xapoli,  1888. 
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Hemmeter**  mentions  a  case  from  Professor  Osier's  clinic  at  the  Johns 
Hopkins  Hospital,  in  whicli  there  were  numerous  ulcers  of  varioud  size*. 
The  stomaeh  showed  118  to  120  areas  of  loss  of  suhstance  over  the  entire 
organ,  but  most  thickly  on  the  anterior  surt'aee  near  the  greater  curva- 
ture. The  sizes  of  the  ulcers  vary  from  a  pin's  head  to  5  centimetres 
in  diameter.  Zinsser's  case  showed  an  ideur  2.5  by  7.5  centimetres  in 
extent.] 

Gastric  tuberculosis,  a^  well  as  intestinal  tuberculosis,  must  W 
referred,  above  all,  to  swallowing  of  sputa  containing  tubercle  bacilli. 
According  to  Klebs'^  and  Alice  Hamilton,*"  small  lueinorrhagic  erosions 
constitute  the  portals  of  entry  for  the  tubercle  bacilli.  Only  in  rare  case* 
miliary  tuberculosis  and  tuberculous  gastric  ulcers  may  occur  by  way  »f 
Wood  or  lymph  vessels  (Wilms,  Simmonds,  Weigert,  Kaufmann).  [Haber- 
fehon"  assumes  that  infection  of  the  gastric  mucosa  occurs  in  thii>  way. 
While  there  is  a  disposition,  says  Hemmeter,  for  development  of  tuber- 
culosis in  the  intestine,  there  are  numerous  cases  reported  where  ulcur 
existed  in  the  stomach,  the  intestines  bt-ing  wholly  excmjit.  The  deepest 
ulcers,  when  found  multiple  in  the  stomach,  do  not  extend  beyond  the 
muscularis  mucosae,  and  the  infiltration  of  the  mucous  membrane  extend^ 
little  further  than  the  actual  ulceration.  These  facts  are  very  evident  ia 
the  sections  presented  to  lleinmeter  by  Ur.  S.  Flexner,  and  which 
were  taken  from  the  cases  reported  by  l^r.  Hamilton.  Superficial  small 
ulcerations  still  showed  vestiges  of  glands,  but  without  any  recognisable 
distinction  between  oxyntic  and  chief  cells.  Tuben-le  bacilli  were  present 
in  small  numbers,  both  on  the  free  surface  nf  the  ulcers  and  ajnong  the 
remnants  of  the  glands.] 

The  clinical  picture  of  gastric  tuberculosis  is  very  slightly  charac- 
teristic.  There  may,  to  be  sure,  sometimes  occur  severe  gastralgias  and 
haematemesis,  but  these  symptoms  do  not  differ  at  all  from  those  of  the 
simple  round  gastric  ulcer,  which,  as  is  well  known,  is  also  sometimes 
observed  in  patients  suffering  from  tuberculosis  (see  page  430).  Sim- 
monds especially  states  that  in  the  two  cases  where  he  had  made  autopaiee 
in  tuberculous  patients  with  severe  gastric  symptoms,  he  had  to  deal  with 
simple  ulcers,  and  not  with  tuberculous  ones.     In  several  eases  (Kundrat/^ 


'^  HeTnmct<n%  Dis4»a>M^.s  of  tlie  Stomach,  Phila^lflpJiiii,  1902,  tliinl  ulilion,  P.  592. 

«  KJebs,  TiiberculOiW*.  Lt>op,  Voaa,  1S!I4,  P.  80, 

'♦Alice  Hamilton^  Johns  Hopkins  Ho.'^pitiil  rtiiUclin.  April,  1^97;  <|Uoted  by  Hphi- 

meter.  Discjises  of  tin*  JStomax^h,  third  nlitioii,  1902,  P.  593;  tbtfte  p!chanstivo 

bibliography, 
'■f  Haliershon,  S.  II.,  Trans.   Pnthol.  Sorietr,   Ix^tkIoti,  Vf»b  xlv,  P.  73    (quoted 

HpniTnetcrL 
'*  Kundrat,  \Mederhofer  in  Geiliardt's  Handbucb,  P.  •l-i;?  *  (  scq. 
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Paulicki,^"  Struppler^*')  fatal  perforation  occurred  in  the  course  of  tiiWr- 
C'ulous  gastric  ulcers.  Marian-'  rc|Mjrts  G  perforations  among  14  observa- 
tions. Fatal  lia^niorrhagcii  after  urosious  (>f  a  gastric  arterj-  have  alsiJ 
been  observed  (Kundrat,  Bignon).  A  tuberculous  pyloric  stenosis  does 
not  appear  lo  have  t)een  observed,  altliough  we  know  af  [lUet^tinal  tuber- 
culosis lliat  the  ulcertj  posscsjri  u  certain  tendenc}'  tu  cicathrfatioii. 


Diagnosis. 

Diagnosis  of  tuberculous  gastric  ulcor  h  almost  without  oxceptiou 
made  only  by  necrnpsy.  According  to  Struppler,  tliere  may  be  the  possi- 
bility  of  a  probable  diagnosis  in  cases  in  which  in  advanced  pvilmonary 
phthisii?,  pronnuiu'cd  gastric  syinptoui?;,  and  ba'nmtemesis  make  a  sudden 
appearance  with  paroxyKius  of  severe  paius  and  tympany  of  the  epigastric 
region,  which  is  exacerluUed  at  the  slightest  touch.  According  to  the 
above-mentioned  cases  reiMirled  by  Simnionds,  we  must  be  very  cautious 
in  giving  an  opinion  about  the  variety  of  the  ulcer— if  diagnostically,  we 
come  at  all  that  far. 

Recently  Petruscbky--  hm  called  attention  to  the  possibility  of  mak- 
ing a  diagnosis  by  injections  of  tubereiilin.  The  reliability  of  the  metliod, 
however,  is  very  much  doubted  by  competent  authors  (Simmonds,  E. 
Frankcl,-^  Struppler),  even  partly  by  IVtriLsehky  himself. 

As  a  rule,  we  will  have  to  content  ourselves  with  thinking  of  th<' 
presence  of  a  tuberculous  process  in  tuberculous  patients  who  exhibit 
symptoms  of  a  gastric  ulcer,  and  particularly  of  hfematcmesis.  Beyond 
this,  any  possibility  of  a  scientifically  founded  decision  is  missing. 


Treatment. 

The  treatment  of  tubereuhms  gastric  ulcer  in  its  acute  or  chronic 
stage  does  not  deviate  in  any  respect  from  that  of  the  simple  round  ulcer 
of  the  stomach.  Specific  remedies  are  as  rare  as  for  tuberculosis  of  the 
lungs. 


'*  Paiilieki,  Bprlitipr  klinischf*  Wnelu'iiHrhrift,  lfl67, 

»  Striii>pler,  Zeitsehrift  fUr  Tiiberruloj?*-  ujid  HHIstiHtotiwf^sen.  lOOO.  Bd.  1.  Heft 

3  find  4. 
»'  Marfnn,  Troublen  ft  I^hiotih  g^istriqiics  dnns  In    plitliisif*  pulmonnirc,  T1il-3o  de 

Paris,  1H87. 
**  Petruschkj',  Dfiitsi-hp  nipdifiirischf  Woclipnsi'hrift,  IHltO.  Xf>.  12. 
«  E.  Friinkel,  Mdnchetier  mt'diciiiiaclic  Wocbenachrift,  1900,  Nn.  7,  P.  2.17- 
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[I  cannot  help  mentioning  a  measure  which  may  act  in  the  way  of 
prophylaxis.  Every  patient  suffering  from  pulmonary  tuberculosis  ought 
to  be  warned  against  swallowing  sputum.  In  several  cases,  I  could  stop 
a  distressing  diarrhoea  in  tuberculous  patients  by  calling  their  attention 
to  this  negligence  of  swallowing  sputa.] 


CHAPTER  XXIIL 
The  Nervous  Diseases  of  the  Stomach.* 

Prelimmarff  Remarks. — The  giistru-eiiterif  eaiial  ig  closely  rniinoctetl 
with  the  branches  of  tlie  vagus  nerve,  and  the  {zreat  gyinpathetic  alxlominal 
plexus  is  exposed  to  manifold  disturbances  of  innervation.  It  is  true, 
diseases  based  upon  patliologic-anatoinical  ehanges  (degeneration  of  Meist^- 
ners  and  Auerbach's  plexus)  has  been  observed  so  rarely  that  they  can 
hardly  claim  any  clinical  interest,  but  functional  neuroses  are  decidedly 
more  frequent. 

As  a  whole,  the  diagnosis  of  the  neuroses  of  the  stomach  and  intes- 
tines is  diflScult  if  we  do  not  eontenf  ourselves  with  a  probable  diagnosis; 
but  if  we  are  striving  for  a  thorough  analysis,  even  in  many  cases  it  is 
not  at  all  possible  to  di>tinguish  wliether  a  neurosis  or  a  palpable  atfeetion 
18  present.  Such  is,  for  in&tance,  the  case  when  general  neurosis  develops 
along  with  disturbances  of  digestion,  or  as  a  jiartial  symptom  of  the  latter. 
As  in  clinical  medicine  the  maxim.  *'a  [Miitiori  tit  denoniinatio,*'  prL^vails, 
diagnosis  in  such  cas^s  will  be  left  essentially  to  the  view  of  the  diag- 
nostician. 

Frequently  also  combined  neuroses  are  met  with,  for  example,  motor 
and  sensory,  or  sensory  and  secretory  neuroses.  According  to  the  preval- 
ence of  the  one  or  the  other  symptom,  this  or  that  denomination  will  be 
preferred^  or  a  special  emphasis  of  the  character  of  the  neurosis  is  aban- 
doned, and  we  speak  plainly  of  nervous  dyspepsia,  or  still  more  generally 
of  "gastric  neurosis." 

The  clinical  picture  is,  furthermore,  obscured  by  the  circumstance 
that  frequently  the  same  secretory  and  motor  disturbances  which  may  be 

I  Litcrnturr. — Compare,  beaidfa  the  tc?ct-faooka  on  Speoinl  Pathology*  and  Therapy 
of  thp  Dlspasps  nf  the  Stomin-li^  tlie  fotlawing  mono^rtplis  on  Xourosps  of 
the  Stonmch:  — 
Stiller,  Die  ner\1>rteii  jNtagenkmnkheitm,  Stuttnrnrt.  !SH4. 
Oser,  Dit*  Noiirosen  de^  Ilitfagens,  Wien  and  Leipxig.  ISWii. 
M.  Roseiithnt,  Mu|ionnenrospn  und  Mitgenkaturrlii,  Wien  nnd  Leipzig,  1886, 
Juh  Glax,  Teber  die  Neii rosea  des  MaD;«*nH,  Wien.  IHftT. 
Handbuch  der  Neurasthenie.  heraiisg«»gob<*n  von  Dr,  Frnnz  Carl  Mflller,  I^ipzig, 

Souponlt,  Le*  Dyspepsies  nen^enses,  Paris*.  iSft.T, 

Binswanger;  Pftthologie  u.  Therapie  der  Newrasthenie,  .Tenn,  18fl6. 

Compare  aUo  tfie  bibliographv  in  the  sections  on  the  individual  gaatric  neuroses. 
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named  as  undoubtedly  nervous,  are  also  observed  iu  organic  gastro-enteric 
nffectiuns.  Yet  we  possesjj  a  series  of  Inndtimrks  which  ^erve  U6  as  useful 
liints  for  diagnotiis.  As  these  usually  eoiiieidc  in  the  majority  of  the  g^B- 
trie  neuroses,  we  will,  in  order  tn  avoid  repetition,  put  them  at  the  head 
of  this  chapter,  with  ihe  limitation,  however,  that,  as  the  symptom-com- 
plex is  so  variegated  and  tli^ir  occurrence  so  irregular,  as  a  matter  of 
course  numerous  exceptions?  nnd  deviations  are  presented. 

Tlie  exiiminations  of  tlie  gaistric  contents,  as  well  aa  the  physical  exploimti 
are  very  frequently  negntivo  in  neuroses  of  the  stouiadi  (see  Im?Iow).  We  have  ra 
to  put  up  with  the  anainiiesi;*  and  the  general  impression  which  the  patient  ma 
That  Iier*»hy  great  ih^/<»ptioiis  may  be  iritereurrerit,  we  are  taught  every  day. 
of  the  chief  cttUHe^<  of  the  inii^takes  rej^ts*,  in  my  opinion,  in  the  fuct  that  we  imagine 
in  too  sketch-like  a  nitinner  iirgitnic  and  functional  diseases  as  contrasts,  and  forgrt 
that  just  as  organic  lesions  in  the  name  orgfanisin  may  occur  !*imiiltan«>u8ly,  defiend- 
eiitly  or  independently  from  one  another,  organic  and  functional  changea  may  eriat 
nho.  It  is  not  f^aiingf  too  much  if  I  state  that  there  is  no  inteHtinal  affection  whicli 
does  not  intluenee,  to  a  certain  extent,  s<nnetime»  greater,  sometimes  iei*ij,  the  nervoui 
sjatem  in  general,  and  the  gastroenterie  nen^ous  sphere  in  p.Tirtk"ular. 

We  must,  lliercfore,  carefully  weigh  the  individual  syuiptoms  occurring  in  the 
clinical  picture,  in  order  to  aay:  in  this  case  there  exists  nn  organic  disturbanoe,  in 
the  other  a  functioiutl,  and  in  the  third  a  coiuhination  of  the  two. 

1.  The  general  nervous  nystcm  exhibits  changes  in  a  more  or  less 
high  degree.  There  may  be  prcR'nt  heatiache,  ini?oninia,  nausea,  state  of 
depression  or  excitement,  in  brief,  increased  inipressionahility.  Of  objec- 
tive deviations  there  may  ho  mentioned  exagti^eration  and  also  diminution 
of  reflexes  of  skin  and  tendons,  hypenesthesia  in  various  regions,  alter- 
nating with  para'sthesia  and  anajsthesia  in  other  regions;  frequently  there 
is  constant  or  intermittent  polyuria.  The  state  of  nutrition  may  be  good, 
even  flourishing,  or  (and  this  is  the  rule)  may  l>e  reduced  in  vanoui 
degrees, 

2,  The  sphere  of  digestion  is  characterised  by  a  state  of  "labile 
tro-enteric  function.*'  This  is  manifested  thrnugh  subjective  complain 
but  a!so  (and  this  is  exceedingly  characteristic)  through  the  peculiar  form 
of  objective  disturbances.  The  fornicr  are  distinguished  through  the 
non-eonnection,  or  at  least  the  loose  connection,  with  the  digestive  act. 
Furthermore,  the  absence  of  a  definite  rpgid*ir  connection  of  digestive 
complaints  with  the  quality  and  <}uantity  of  the  ingesta  is  remarkable. 
If  you  4pjeslion  the  patients  in  this  respect,  they  usually  answer  that 
cither  spontaneously  or  on  advice  of  the  physician  they  kept  pretty  veil 
dietetically  since  the  beginning  of  their  complaint.  On  further  question- 
ing, however,  whether  occasionnl  indulgences  were  followed  by  increased 
troubles,  they  usually  answer  negatively.     If  in  doubtful  statements  the 
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patients  aro  allowed  f«ir  a  trial  to  returo  to  their  usual  food  for  a  few 
duys,  we  learn  ihat  althoii*;li  they  fec'l  no  better,  ihey  do  not  feel  by  any 
means  worse  than  before. 

This  indL'pendenee  of  the  complaint  from  the  digestive  act  stands,  on 
the  other  hand,  in  marked  eontnist  to  the  dependence  upon  certain 
extTaneous,  not  always  discernible  influences.  In  many  cases  cliange  of 
air  and  climate  has  an  undoubtedly  curative  effect;  vice  versa^  excitements 
as  occurring  in  daily  life  may  reprcfient  the  inciting  factors  of  deteriora- 
tion. Mental  overexertion,  accompanied  by  consecutive  irregularity 
of  the  normal  time  and  duration  for  meals  forms  an  important  aetiological 
factor;  in  other  cashes  disorders  of  the  sexual  sphere  form  the  base  upon 
which,  if  a  disposition  prevails,  functional  gastric  neuroses  may  easily  he 
established,  and  so  forth. 

These  temporary  variations  in  the  general  and  local  conditions  of  the 
objective  s^ymptoms  are  parallel  to  variations  of  objective  eymptoms.  To 
these  belong  the  change  of  the  ^creionj  and  motor  functions  of  the  stomachj 
perhaps  also  of  (he  iniestines.  The  former  is  characterised  by  intense 
variations  of  the  production  of  hydrochloric  acid*  Total  inacidity  may 
alternate  in  the  most  protean  manner  with  quite  normal  hydrochloric  acid 
secretion  within  short  intervals,  even  within  a  day,  I  shall  give  some 
instances  of  this  kind  in  the  Section  on  Xervous  Dyspepsia.  The  motor 
function  changes  likewise.  Such  is  particularly  the  case  in  atony  of  the 
stomach,  which,  as  nientinncd  above  (page  483),  very  frequently  occurs 
in  neurosis  of  the  stomach  associated  with  general  neuraesthenia. 

The  intestinal  function,  too,  seems  to  be  subject  to  variations;  the 
frequent  alternation  of  constipation  and  diarrhcea,  and  the  sudden  occur- 
rence of  acute  diarrhtea,  are  probably  likewise  due  to  certain  influences 
dependent  upon  the  nervous  system. 

Under  these  circumstances  a  classification  of  the  separate  gastric 
neuroses  is  a  iliflicult  and  scarcely  satisfactory^  task.  Every  attempt  at 
classification  and  nrrangement  is  more  or  less  sketchy  and  arbitrary.  It 
may  be  justified  only  in  as  far  as  thereby  it  might  be  possible  to  gain 
a  better  knowknlge  of  some  symptomatically  more  prominent  neuroses. 

We  select  as  the  dividing  principle  the  one  suggested  by  M,  Rosen- 
thal: sensory  gastric  neuroses,  motor  gastric  neuroses,  digestive  (secre- 
tory) gastric  neuroses,  and  vasomotor  gastric  neuroses.  As  the  latter 
liave,  up  to  the  present  time,  not  been  subjects  of  diagnosis  and  treat- 
ment, they  may  be  omitted.  The  suljdivision  into  irritative  and  depres- 
sive types,  as  suggested  by  some  authors,  seems  to  us  to  complicate  still 
more  unnecessarily  the  already  difficult  division. 
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I.   Sensory  Neuroses  of  the  Stomaeli, 

(i)    Bulimia  and  Acoria. 

Bulimia,  or  cynorexia^  is  the  morbidly  increased  sensation  of  hunger;. 
acoriay  the  absence  of  the  normal  (Sensation  of  satiation.     Both  conditioi 
offer  much  akin;  indeed,  there  may  be  transition  from  tlie  one  to  the 
other. 


(*4)  Bulimia. 

Bulimia  is  partly  an  independent  ncurosiii,  partly  a  syraptora  of  other^ 
organic  afrections.  Leo,-'  to  wlioin  we  are  indebted  for  the  best  work  on 
bulimia,  observed  this  neurosis  in  eases  of  Graves's  disease,  of  ulcus  ven- 
triculi  with  hyperchlorhydria,  of  ehronie  gastritis,  of  tape-worms,  of 
diarrhcea,  and  of  menorrhagiii.  Even  carcinoma  and  ectasia  ventric 
are  said  to  be  occasionally  connected  with  the  occurrence  of  buUmiaJ 
According  to  Fournier,^  bulimia  is  said  to  occur  also  in  luetics,  most  fre- 
fliiently  between  the  third  and  sixth  months  of  the  disease,  rarely  earlier 
or  later.  Furthermore,  bulimia  is  an  accompanying  sjTuptom  of  hysterics, 
neurasthenia,  hypochondria,  psychosis,  epilepsy,  pregnancy,  pulmonary 
tuberculosis,  and  diabetes.  Occasionally  there  occurs  morbid  canine 
hunger  in  fltTections  of  the  sexual  organs  in  the  male  (Lallemand).  Peyer* 
considers  the  occurrence  as  rare.  Further  on  1  shall  report  a  case  of 
bulimia  in  a  patient  suffering  from  sexual  neurasthenia.  We  must,  how- 
ever, emphasise  that  polyphagia  is  not  rarely  mistaken  for  bulimia  (see 
differential  diagnosis).  According  to  Bosenlhal,^  bulimia  is  more  fre- 
quent in  women  than  in  men,  at  the  time  of  pnberty  and  between  the 
twentieth  and  fortieth  years.  As  diagnostically  and  differential-diag- 
nosticidly  objective  methods  of  examination  come  under  consideratioi 
only  as  far  as  they  will  yield  the  morbid  foundation  of  bulimia,  we  m 
be  satisfied  with  the  description  of  the  symptoms. 
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Diagnosis. 

The  most  cJia racier isiic  stjmpiom  for  bulimia  is  the  appearance  of  an 
iffipulsive  Jipasmodic  sensation  of  hunger  nykich  uncondiiionally  demands 
so fisf action.     During  the  attack  the  patient  is  seized  by  a  state  of  exceed- 


*  IvEO,  Deutadip  mediciTiifiehe  WorhPTifw-hrift,  188&,  No.  2fl  and  30. 
»  Fmimier,  fJftzetto  liptKlom..  1R71.  No.  1  to  3, 

*  Peyer,     IVber    M«genafTi'kUont'iJ     bei     nifinnh'chon    Genitalleiden. 

Sammhing  klinisrher  Vcirtrilpe,  No.  356. 
*M.  Roat'ntKab  Magenneurosen  und  Magenkatarrh,  1886,  P.  6. 
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ingly  pronounced  weakness  (defaillaiR-i'),  becomes  pale,  and  is  hardly  able 
to  stand;  indeed,  he  may  actually  faint  when  the  desire  for  food  and  drink 
cannot  be  stilled  as  soon  as  possible.  In  this  condition  the  patient  for- 
gets aO  ethical  and  social  respects,  he  takes  food  wherever  he  can  get  it 
and  of  whatever  kind  it  may  be.  With  the  infj^eslion  of  the  first  morsel 
or  the  lirst  swallow  (wine,  milk,  etc)  the  paroxysm  begins  to  {liaappear. 

There  occur  deviations  from  this  classic  type,  w4uch  was  known  to 
the  Oriental  nations  and  had  been  discussed  as  to  its  criminal  aspects 
with  greatest  carefulness.  The  case  manifests  itself  Ui^ually  in  such  a 
manner  that  the  patients,  shortly  after  a  regular  meal,  become  hungry 
and  feel  compelled  to  eat,  without  a  real  'Impulse"  appearing  in  partic- 
ular. Many  a  patient,  as  1  have  occasionally  observed,  feels  the  eeonomic 
part  of  the  bulimia  the  hardest,  as  it  stands  in  the  most  vivid  contrast  to 
the  finances  at  his  disposition. 

In  other  cases  bulimia  is  *'periodical,"  appears  at  intervals  of  a  few 
weeks  and  disappears  again;  in  still  other  cases  a  long  period  of  bulimia 
alternates  with  one  of  anorexia. 

According  to  Leo's  investigations,  some  of  these  cases  may  Ijc  referred 
to  a  so-called  supermotility,  this  means  that  the  stomach  empties  itself 
at  a  time  wlien  normally  it  should  be  full ;  in  some  of  my  casus  I  could 
observe  this  factor. 

For  the  sake  of  illustrating  these  conditions,  and  as  reports  of  eases 
of  this  by  no  means  too  rare  affection  are  not  abundant,  a  few  histories 
may  be  briefly  recorded: — 

C.  K.,  house  servant,  27  years.  With  exception  of  h  bronchia!  catarrh  ]ii^ting 
for  six  weeks  while  in  the  array,  tiUvays  well  nnd  had  normal  appetite.  For  the  lant 
two  moiaths  sudden  cjTiorexia  and  abnormal  thirst.  Amount  of  urine  apparently 
not  increaaed.  IjOsa  of  weight,  10  pounds.  Several  furnneles.  Bowels  regular. 
Emetation,  with  hearthurn  and  regurgitjition  of  food.  No  particular  weakneaa. 
Patient  feela  thut  he  must  eat  all  duy;  he  eats  more  than  double  the  quantity  in 
comparison  with  former  times.  Ijow^er  border  of  the  stonuu'h  two  fingers'  breadth 
below  the  umbilicun;  there  slight  «plash-«ound.      \o  Mutfor  in  urine. 

Examination  of  stoma  eh -contents:  (a)  Fa.s  ting  stomach.  About  10  cubJe  centi- 
metres of  a  mucouH  fluid  mixed  with  a  few  bread-romntints,  and  of  intensely  acid 
reaetion*  Total  acidity,  2.1  per  mille*  intense  liydroclilorie  neid  reaction,  (fe) 
After  test-breakfaat;  after  an  hour  stomach  empty  (Bupermotility ),  filtrate  exhibits 
intense  HCl  reaction;  on  repeatetl  examination  the  amount  of  free  IICI  is  2.2  to  2.4 
per  mille.  Treaimeni :  Solutto  arsenicosa  Fowleri,  5  drops  three  times  a  day.  After 
a  period  of  two  weeks  bulimia  has  disappeared,  but  there  is  still  occasional  pyrosis; 
determi nation  of  HCl  anionntH  to  but  l.fi  per  mille. 

In  the  following  case,  bulimia  immediately  followed  puerperium: — 

Mrs,  A.  G.,  40  years  of  nfr*\  married  eleven  years,  eight  children,  one  of  them 
dead.     Last  childbed  sixteen  months  ago,  normal.     On  the  evening  after  childbirth, 
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pain  in  abdomen  and  int<?n8e  Imngcr  appear  for  the  first  time.  If  liunger  is  not 
satifttied,  patient  faints.  One  or  two  lioura  after  a  heavy  meal,  again  hungry.  Dur- 
ing sl(>ep  eensatton  of  hunger  ceaseH.  Pain  in  the  epigastrium  appears  only  with 
appearance  of  sensation  of  hunger.  Patient  can  bear  all  kinils  of  footl.  Menae*  reg 
ular.     Xo  sugur  in  mint'. 

The  following  case  is  evidently  due  to  sexual  neurastlienia  :^ — 

IT.  T,,  49  years  of  age,  farmer.  For  several  years  patient  easily  irritable,  in- 
clined to  hypochondria.  For  the  last  ytiar  patient  coniplains  of  peculiar  digeeti\'e 
BymplJOma;  he  huH  n  aeiiHiition  "as  if  8ma]|  animals  were  in  thf  Htomach,'*  coinpliiinii 
of  belching,  pain  when  moving  around,  and  t«onntipntion.  In  the  last  three  naonlht* 
patient,  a3  soon  as  he  starts  to  eat,  is  seized  by  unc^mtrollable  hunger,  eompelliog 
him  to  take  a  larger  quantit3'  of  food  immediately  after  a  large  meal.  The  de«irf* 
for  it  is  impulsive,  »o  that  he  tries  to  procure  food  clandestinely,  A  few  hours  after 
eating,  preasure  and  fulnewa  in  the  epigastrium,  which  are  relieved  by  motions. 
Patient  never  had  a  venereal  infection,  but  sutTered  from  hui  ritjhltenih  to  twfntjf- 
fourth  year  from  almost  daily  poUutions ;  even  at  the  present  time  there  are  very 
frequently  fH>lIutiotis.  Complete  itnpoten/^y  for  a  yvar  jMist.  Patellar  reflex  very 
marked,  pupiln  react  well,  no  Romberg's  sign.  Examination  of  the  gastric  eontentjk 
showa  free  hydroehloric  acid  to  tlie  uniount  of  1.2  per  mille,  Otherwi&e  no  abnor- 
mality in  the  Btomach.     Urine  (.contains  no  augar  or  albumen. 


Differentml  Diagnosis. 

We  must  well  distinguish  betweon  simpk*  polyphagia  in  its  difFerent" 
degreeii  and  bulimia.  As  we  consider  as  its  most  important  and  rliarat- 
teristie  symptom  the  morbidly  increased  impulsa  for  food^  coramandlng 
satitifaction  under  any  circumstances,  all  nfTections  ha.sed  merely  upon 
increased  appetite  (as,  for  instance,  in  diabetes  on  account  of  iiierea^pd 
oxidation  in  the  liody)  have  to  be  put  aside.  On  the  other  hand,  it  must 
he  conceded  that  in  a  malady  manifested  only  through  subjective  symp- 
toms the  greatest  latitude  is  girau  to  the  individual  conception  of  the 
same. 


(B)  Aroria, 


I 


We  mean  by  acoria  (derived  from  a  and  Kapivwfu^  I  satiate)  tlio 
fihsence  of  the  normal  feelinfj  of  satiation.  Acoria  cannot  be  made  identical 
with  polyphao:ia,  as  Eosenheim^  docs,  nor  with  bulimia,  for  acoria  may  be 
associated   even  with   anorexia.     Peyer^   rightly  desires   to   differentiate 


•  Rosenheim*  Pathologie  imd  Therapie  der  Krankheiten  dcr  SpeiserOhre  und  dw 

Magena,  !8*ll,  P.  290. 
7  Peyer,  f.c.,  P.  26. 
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between  the  latter  and  acoria.  In  some  cases  such  a  diifercntiation  can- 
not always  be  maintained;  other  casein  repre^t'Ot  undoiiblL*dIy  transitory 
forra**. 

The  eseential  sj-mptom  in  au>riu  t.(jn?it*t.s  of  the  invi  that  the  ffding 
rogulating  gatiation,  which  \>  incited  by  a  certain  <juantity  of  food,  though 
it  may  vary  in  individual  limits,  it^  absent  temporarily  or  constantly. 
Acoria  is  almost  always  secondary  to  general  nevirasthenia  or  hysteria.  I 
observed  fonr  cases,  two  in  lueu  and  two  in  woiiu-n.  The  following  two 
may  be  raentioned: — 

L  G„  timelier  emeritui*.  '>!  yearn  nf  ngv,  has  complained  fnr  twenty-four  yeAra 
of  gastric  disturbances,  whidi,  according  to  his  MtntenieTit,  hegixn  suddenly  with 
«tingi»^(?  in  the  rcffiou  of  the  liver  and  pressure  in  the  wtomaeh.  Simultaneously  loss 
of  apjx'tito  appeared.  Appvtitt  itrnfthtrd  eotmlanthf  had.  There  were  pressure  and 
"fulncsfs,"  esi>t»t*ially  on  no  eni[dy  stoiiiaeli;  after  eating,  relief.  (k-caHionmliy  light- 
ning like  |>ainB  in  the  guj^tric  region;  eructation  and  llatuleney-  The  inoKt  disagree- 
able symptom  for  the  pfttient  i?*  thf^  tilixtnrr  of  frrlitift  ftf  ftafictijf:  "fhp  fttomttrh  never 
lelh  ir/irn  it  »>  enoutfh,"  and  tlie  patient  must  therefore  measure  the  amount  of  hirt 
food  ftccording  to  his  former  experiences, 

2.  P.,  worker  in  metiil,  28  year.'^  of  age.  Mother  dyspeptic.  Was  well  in  child- 
hood. According  to  his  statementfl  there  appeared  four  years  ago,  after  excitement, 
attacks  of  cardialgia  with  nausea  and  vomiting;  the  latter  had  finally  a  biledike 
iippearance.  The  attack  lasted  two  or  three  days,  Tliese  attacks  ceased  without 
inefiication.  For  the  last  two  yeari*  sedentary  life,  with  subsequent  constipation, 
which  IB  relieved  only  through  tlie  one  of  eastor-oi!  or  enemata.  Appetite  eliangiiig. 
micaaionally  iilwent.  Patient,  on  tnedical  advice,  has  taken  800  capsules  of  creosote 
for  ausperted  beginning  jmlmonarv  tuberculosis.  For  the  last  three  months  com- 
plains of  ahnenee  of  feeling  of  Mati^ty.  A  dinner  does  not  give  any  ftatiation  to  the 
patient,  although  he  eats  twice  as  niuch  as  formerly;  *'one  hour  after  dinner  he  can 
eat  again."  Patient  is  very  much  f^maciated;  miicoua  membranes  pale,  eyes  deep  in 
their  eockets,  pupila  dilated,  tongue  furry,  niKiomen  moderately  distended,  epigas- 
trium not  tender;  greater  curvature  reaches  down  to  the  level  of  the  navel;  moderate 
splash-sound,  no  sneenssion.  Kidney's  not  palpable;  liver  ami  spleen  normal.  In- 
>*|)iratory  position  of  diaphragm,  f.ungs  show  regulur  and  uniform  excursions;  per- 
fussion  sound  at  the  left  apox  posteriorly  somewhat  deeper  than  at  tlie  right,  respira- 
tion there  n  little  harsh;  otherwise  nothing  abnormal.  Patellar  rcHexcs  iucrcased, 
no  Komberg's  symptom,  pupils  react  upon  light  and  acconimodatton. 

Peyer  (I.e.)  reports  two  case-!  of  acorin  iu  cases  of  pronounced  sexual 
neurasthenia. 


Diagnosis  and  Differential  Diagnosis. 

Diaffuojns  is  given  by  tlie  most  important  symptoms:  absence  of  nor- 
mal satiation  and  tlie  deuioust ration  of  other  neurasthenie  s>Tnptoms. 
Occasionally,  as  already  mentioned,  there  are  transitions  between  ficoria 
and  bulimia,  which  perhaps  may  lie  explained  by  the  fact  that  a  hyper- 
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a*8thesia  of  the  gastrin  iiurvos  may  be  followed  liy  anesthesia  as  a  reac- 
tion. .W  to  differential  diagnosis  between  polyphagia  and  aenria,  we  have 
to  eonssider  that  in  thu  furiiRT  the  in^Cfition  of  an  increased  quantity  of 
food  18  due  to  increased  appetite  or  increaised  oxidation  (diabetes),  while 
in  aeoria  the  appetite  may  be  either  normal  or  (above  Case  1)  even  dlmin* 
isbed.  Aeoria  is  differentiated  from  buliniia  by  the  absence  of  the 
impnlse»  the  morbid  fH'ji'ntess  for  mting. 


[Hfrnnifteir*  refiort^  im  experieiic<?  wlik'li,  for  rotiological  pur]>OBes,  de^f rvea  tO! 
mpntiofietl  heiv,  **Af4  the  feeling  of  natiiition  is  ab»eiit  aii^v  copioua  filling  of 
stomiich  with  food»  imil  as  it  cfmnot  bo  tlis^iis^inl  by  au  ubtiormat  feeling  of  huDgrr, 
iH'cimse  hiingt^r  is  normal  or  subnornml  in  aeoria,  unotber  exphmation  that  liai  been 
offered  for  this  nervoms  iitTeotioii  is  that  it  ih  due  to  loss  of  sensibility,  or  aoieflthesia, 
of  the  ga&tric  sensory  nerves.  Tld^i  seems  to  be  a  very  probable  explanation,  since 
we  have  personallTr  bad  at  least  one  expriente  that  would  suggeflt  a  local  gafltrio 
nniEatbetjia  vlh  an  explamilion  of  aeoria.  The  ciOse  is  that  of  a  young  woman  who«e 
Htomaeh  w«  had  sprayed  with  a  thn^  [jcr  cent,  solution  of  ooeaine  and  menthol.  She 
returned  on  the  same  day^  stating:  that*  although  she  bad  tiiken  a  long  bicycle  ride 
jifter  the  npraying.  and  relnrned  home  feeling  quite  hungry,  she  had  the  impression 
that  the  fotnl  she  ate  never  reached  the  stoniaeh.  She  had  no  feeling  in  her  Btomaeh 
that  the  nipnl  effected  satiation.  At  first  we  overlooked  thp  eaustil  relation  between 
the  sjtrnying  with  menthol  and  cocaine  for  this  temporary  aeoria,  and  our  attention 
was  attraelerl  to  it  after  the  sjinie  symptoms  were  complained  of  each  time  tlie 
menthol  and  cocaine  were  used.  These  agents  had  been  employed  for  the  relief  of 
gastralgic  paioM  resulting  from  erosions.  It  i«  conceivable  that  anap<^the6ia  of  the 
stnmach-nervps  may  occur  from  repeate<l  ov*»rclistenRion»  aa  occura  in  bulimia,  poly- 
phagia, diabetes  niellitu*^,  and  dilatation  of  the  stomach/*] 
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Treatftient. 

The  treatment  for  lulimith  when  it  is  a  secondary  disease,  mxxH  have 
regard  for  removal  nf  the  primary  cause  (genital  affections,  tape-worms, 
nicer,  etc.),  or  nmst  combat  any  existing  neurasthenia,  hysteria,  or 
psychosis  throngli  appropriate  inenstires,  which  need  not  be  discussed  here, 
and  ilnidly  must  rediiee  the  morbid  irritability  of  the  hunger  centre  itself. 
As  suitable  remedies  we  must  mention  first  the  bromides  in  small  doses 
(0,5  to  1,0  pro  dnsi,  two  or  three  times  a  day),  Piirtbermore.  opium  in 
combination  with  belladonna,  as,  for  instance,  the  following  formula: — 


:* 


B   KxtraetJ  opii, 

Extracti  belludonuie 

Saeehari 

M,  ft.  pulvia. 

D,  tales  doses  Xo.  xx. 

Sig. :     One  powder  morning  and  evening. 


n,5 


Hemmeter,  Diseases  of  the  Stomach.  U>03,  third  edition,  P.  8<M>. 
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Or,  according  to  Roi*t>nthal,  hypodermic  injection  of  extractuin  opii; 
finally,  iirseuic  (arsenious  acid  of  0,001  in  granules  or  in  form  of  Fowler*s 
solution),  snob,  as 


L 


li  Solutionis  Rrnenicosa:  Fowleri, 

A<4UU5   lueuthiE  piperitie -,...* ...,.,.,.., -  .  .aa     7.5 

Sig,;     Six  drop«  three  timeii  a  duy,  to  be  increased  three  drops  every  week. 


Coceiue  hydrochlorate  (0.0:1-0.05^ — twice  a  day)  also  has  been  used  suc- 
cessfully by  RojjenthaL  I  have  observed  arsenic,  in  form  of  Fowler^s 
solution,  influencing  most  favourably  numerous  cases  of  buiimia.  [Hem- 
meter  saw  in  a  coloured  man,  to  wliom  he  referred  as  champion  glutton  and 
who  had  subsequently  developed  bulimia,  that  the  i^ymploms  improved 
very  much  under  the  intragastric  use  of  the  constant  current.] 

Treatment  for  acoria  can  he  successful  only  through  removal  of  the 
general  neurasthenia,  namely,  through  hydropathic  and  electric  treat- 
ment, climatic  changes,  etc.  In  a  case  of  a  hysteric  woman  in  whom  the 
absence  of  feeling  of  satiation  was  an  element  destroying  her  and  her 
family's  joy  of  living,  I  obtained  an  excellent  and  lasting  effect  through 
a  Weir  Mitchell  rest-cure  in  the  country.  Of  great  importance  seems  to 
me  in  all  neuroses,  and  particnlarly  in  acoria,  a  certain  pedagogy  in  eat- 
ing, whereby  greato^t  attention  must  be  paid  to  regulatitm  of  meal  times, 
alow  mastication,  and  to  an  accurately  preecribed  quantity  of  food. 


4 


(2)  Arwreiia  Nervosa. 
{ Nervous  Anorexia. ) 

Although  the  term  *'appetite'*  is  apparently  plain  and  clear,  the 
differentiation  of  appetite  from  hunger  is  somewhat  difficult.  This  much 
is  certain*  that  appetite  (desire  for  fond)  and  Imnger  need  not  be  com- 
bined. ''A  child  often  has  appetite,  when  hunger  is  quite  out  of  ques- 
tion" (Penxoldt*).  Peuitoldt  very  appropriately  defines  hunger  as  the 
admonition,  appetite  as  the  joy  of  eating.  Loss  of  appetite  is  one  of  the 
most  frequent  symptoms  of  acute  and  chronic  internal  and  external  di?^- 
eases,  even  of  those  in  which  the  stomach  itself  is  not  involved  primarily 
or  secondarily.  On  the  other  hand,  that  anorexia  is  a  frequent  symptom 
in  organic  and  functional  digestive  disorders  is  very  well  known. 

By  nervous  anorexia  is  meant  an  entire  absence  of  appetite,  extend- 
ing over  weeks  and  even  months,  accompanied  by  direct  repugnance  or 
even  disgust  toward  all  food,  though  the  digestive  function  may  be  intact. 


•  Bibliothek  der  gen.  nnedieiniscben  WissenHchiifteii,  herausgegeben  von  Dra&che; 
Article  "Anorexia." 

40 
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This  condition  is  thought  to  be  due  to  anajgthcsia  of  the  hunger  center. 
The  affection,  found  principully  in  women,  is  not  a  disease  sui  generic ^  but 
a  more  or  le«ii  pronouiiuud  symptom  aconipanying  h}8teria,  ueuraathema, 
or  certain  psychoses  (meianchoha,  hypochondria,  etc,).  Peyer  {Ix,) 
observed  anorexia  also  in  men  sutfering  from  sexual  neuroses. 

Anorexia  may  reach  stages  of  different  degrees,  the  highest  approach- 
ing Uie  absolute  refusal  of  food  by  tlie  insane  (auorexie  mentaJe).  The 
course  and  prognosis  depend  upon  the  degree— fatal  cases  have  not  infre- 
quently been  observed — and  prognosis  nnisst  accordingly  be  made  very 
cautiously.  On  the  other  hand,  it  is  remarkable  that  patients  with 
anorexia  may  maintain  a  strikingly  good  state  of  nutrition  fur  months  and 
yeara. 


Diagnosis  and  Differential  Diagnosis. 
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Diagnosis  is  easy  as  soon  as  nervous  symptoms  are  manifested ;  more 
ditBcult,  when  such  is  not  the  case  or  some  organic  changes  are  con- 
comitant. Furthermore,  the  picture  may  be  obscured  by  simultaneoua 
presence  of  organic  diseases,  such  as  gastric  atony,  displacement  of 
kidney,  liver,  and  other  viscera.  In  all  cases  where  the  diagnosis  **nervoas 
anorexia''  is  to  be  made  plausible,  organic  gastric  affections,  all  of  which 
may  be  accompanied  by  more  or  less  marked  loss  of  appetite,  must  l»e 
excluded.  Above  all,  for  instance,  we  will  have  to  think  of  chronic  gas- 
tritis. We  are  well  acquainted  with  the  stubborn  loss  of  appetite  in  can- 
cer of  the  stomach,  whieh  frequently  appears  as  the  first  s>Tiiptom,  and 
consequently  may  make  the  diagnosis  very  difhcult.  It  may  he  easily  mis- 
taken in  incipient  tuberculosis;  if  the  physical  and  bacteriological  examina- 
tion is  negative,  tlie  further  course  will  bring  a  decision. 

In  the  following  we  report  a  good  paradigm  of  nervous  anorexia: — 

Mrs.  E.,  52  years  of  age,  complains  for  two  years  of  loss  of  appetite  of  a  peeuliitr 
kitid.  Thpre  exiata  feeling  of  hiingir,  hut  no  pleasure  of  entlng.  "The  food  doc» 
not  want  to  ^>  down."  pHlient  can  eat  any  kin*3  of  food  with  impunity.  Patient 
hftt*  alflo  lost  the  st- luxation  of  smell  for  8ome  llowt-rs,  audi  as  mignonette  and  viok"t«; 
or  the<j«  flowers  rather  have  a  disagrcrable  smell.  Patient  formerly  underwent  manv 
exdtementrt.  No  othtT  diseasM.  Thirwt  normal,  bowels  slightly  eonatipated.  Climatic 
rhan^en  improve  the  pfttient.  Kxamiaatioii  showa  perfectly  normal  condition*.  Gaa- 
tric  eontentw  likevvij*e  mtirely  normal.  Trvutment :  oreximim  basicum.  After  Uutt 
sensation  of  liunger  diaappeared  (7),  no  appetite  present. 


mM 
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Treatment. 


The  treatment  must  fulfil  several  tasks;  first,  to  ameliorate  the  gen- 
eral nervous  syniptoms;  then,  if  necessary,  to  improve  the  t^tate  of  nutri- 
tion; and  linallv,  tn  combat  anorexia  itself.  As  to  the  former,  the  rich 
armamentary  of  measures  and  methods  for  neunistlienia  and  hysteria 
(hydro-electro  thenipeutics,  climatic  changes)  has  to  be  coogidered. 
Charcot^**  correctly  advises?  isolating  the  patient  from  his  family  in  order 
ft   to  facilitate  a  methodical  change  and  regulation  of  diet  and  living.     For 

■  this  purpose,  if  the  condition  is  due  to  anaemia,  a  regular  iron  cure  would 
be  recomnieDdable.  [Iron-tropon  may  he  recommended  in  cases  of  this 
kind ;  it  is  an  excellent  drug-food,  is.  exceedingly  well  borne ;  tropon  by 
itself  will  provide  plenty  of  nourishment  in  a  small  bulk,  and  can  Ihere- 
fftre  be  readUy  assimilated.]     For  tlie  improvement  of  the  state  of  nutri- 

i    tion  a  regular  milk  cure,  where  milk  is  tolerated,  might  be  the  most  snit- 

■  able:  but  we  ought  not  to  restrict  onrsetves  to  milk  alone,  but  must  add 
abundant  carbohydrates  and  fats  [Hauswaldt  vigor  chocolate],  if,  as  fre- 
quently happens,  an  insuperable  repugnance  to  meat  and  vegetables  exists. 
In  grave  cases  it  will  be  necessary  to  the  interest  of  the  patient  that  he 
be  fed  artificially  by  the  ao<'alled  gnvage  (page  303) ;  in  less  severe  cases, 
nutrient  enpmata  may  he  sufficient. 

In  medicinal  treatment,  the  sn-called  stomachica  and  amara  might 
be  tried  in  the  beginning  of  the  affliction;  as  a  whole,  and  nrcording  to 
ray  experience,  they  will  have  hut  little  effect,  I  wish  to  call  attention 
to  the  decoction  of  cinchona  hark  (which  in  recent  years  has  been  unjustly 
pushed  to  the  background)  in  the  following  formula? :=- 

3   Decoeti  corticis  china?  regia* 10. (1  :  18n.O 

Acidii  wulphuric  diluti. ^H.  ^>M 

fiyrupi  JiiTipbfTi!* ad  iiOCKi* 

M.  D.     Sig. :    One  table«j>oonful  liolf  an  hour  before  meals,  thrpp  times  a  day. 

Or:— 

B   Extract!  fluidi  rortic,  chintp. 50.0  i 

D.     Sijtf. :     One  teaspoon ful   in  a  wineglaaHfiil  of  vvuti-r  l>eft>re  tiiealft,  thr^e  I 

times  a  day.  i 

Of  similar  effect  is  the  above-mentioned  (page  4S4)  extractum  ehinse  r 

Xanning,  though  it  does  not  correspond  by  far  to  the  high-sounding 
eulogies  which  are  found  in  mcdicul  Journals.  In  a  few  cases  I  saw  good 
results  from   the  extractum  fluidnm  behe  indica?   (one  teaspoonful  in  a 


"  Charcot.  fEtivres  comptt^tes,  Part  I,  P*  240. 
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wineglassful  of  water  three  times  a  day),  as  well  as  from  orexinum  tanni- 
cum  (0/25  pro  dosi).  Dujardin-Beaimietz"  recommends  arsenic  also  in 
nervous  anorexia. 

Rosenthal  observed  favourable  results  from  Bodium  bromide  (0.5  to 
1.0)  before  meals  in  casea  where  unpleasant  feelings  of  pressure  and  ful- 
ness cause  aversion  to  eating.  In  all  cases  of  pronounced  gastric  neuroses, 
and  especially  nervous  anorexia,  we  must  warn  against  the  use  of  mineral 
waters  (iron  waters  excepted),  which  exercise  a  directly  deteriorating 
influence  in  the  majority  of  cases. 

[A  mixture  which  1  liave  prescribed  in  quite  a  number  of  cases  of 
deficient  or  lost  appetite,  and.  as  I  believe,  with  much  success,  is  as  follows: 

B    (Acid,  nitro-mttriatlci  15.0) 

Fluid  extract,  nuc.  vonmir , 15»0 

Fluid  extract,  taraxaci, 

Fluid  extract,  gentianie ui  30.0 

Gly cerop]iosi>liat<»a   60.0 

M.  D.  S.    One  teaspoonful  in  one-fourth  glassful  of  hot  water  half 
an  liour  before  meals,  three  tiuieti  a  day.] 


(3)   Nausea  Nervosa, 

(Nervous  Katiaea. ) 

Nausea  is  a  -gymptom  that,  as  is  well  known,  is  associated  with  a  large 
number  of  various  dineases.  It  is,  however,  also  observed  as  a  purely  func- 
tional disorder^  and  as  such  it  may  take  place  in  such  a  marked  degree 
aud  may  govern  the  whole  clinical  picture  that  it  assumes  the  choracter 
of  an  idiopathic  nervous  affection  of  the  stomach. 

Nausea  nervosa  is  principally  met  with  in  women,  in  rare  cases  1 
observed  it  also  in  men.  In  the  former  it  is  almost  always  associate*! 
with  general  auji'mia  and  chlorosis.  It  is  very  liable  to  develop  as  a  resxilt 
of  menstrual  disorders,  in  the  period  of  puberty,  and  in  some  cases  in  the 
period  of  menopause. 

Nausea  nervosa  may  be  persistent  or  temporary;  it  may  come  and  go 
on  one  and  the  same  day,  and— this  speaks  particularly  for  the  nervous 
character  of  the  affection — is  independput  from  quality  and  quantity  of 
food,  indeed  from  in/:estion  of  food  at  all.  Very  frequently,  fnr  instance, 
it  occurs  that  patients  of  this  kind  awake  with  nausea  early  in  the 
morning. 

Psychic  excitements  may  cause  the  affection,  as  I  frequently  observed, 
or  may  develop  a  new  attack  if  the  affection  is  intermittent.     Vice  versa, 


"  Dujardin-Beaumetz,  Traitement  des  maladies  de  I'estomac  1991»  P.  326, 
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]oilg*€xtended  bodily  rest,  diversions,  change  of  air,  and  travel  frequently 
exert  a  favourable  influence. 

On  account  of  nausea  the  inclination  for  eating  is^  as  a  rule,  con- 
siderably diminished.  In  addition,  many  patients,  presuming  that  their 
naunea  originates  in  the  stomach,  condemn  themselves  to  a  strict  diet  poor 
in  prateids  and  fats,  and  in  consequence  fall  into  a  condition  of  grave  sub* 
nutrition,  without  ameliorating  their  complaints. 

In  very  pronounced  cases,  nausea  may  be  associated  with  occasional 
vomiting. 

A  great  number  of  cases  taught  me  that  nervous  nausea  may  mani- 
fest a  great  variety  of  degrees;  sometimes  it  may  be  just  hinted  at,  appear- 
ing once  in  a  whUe,  disappearing  quickly;  in  other  cases,  however,  it  may 
occur  as  an  exceedingly  stubborn  evil,  lasting  for  weeks  and  months,  defy- 
ing all  treatment,  whereby  patience  and  medical  art  arc  put  to  a  severe 
test* 

Nausea  nervosa  is  very  probably  due  to  a  condition  of  changing  blood 
circulation  in  the  brain,  which  is  easily  understood  in  anaemic  and  easily 
irritable  girls  suffering  from  dysmcnorrhiTat  and  in  women  in  their 
menopause.  That  the  stomach  itself,  at  least  as  to  all  its  discernible 
functions,  is  intact,  h  manifested  by  the  fact  that  in  all  cases  of  nervous 
nausea  in  which  1  examined  the  gastric  contents,  it  showed  entirely  nor- 
mal secretory  and  motor  function,  apart  perhaps  from  the  frequently 
existing  superacidity  in  anaemic  patients. 


Diaj^nosis  and  Differential  Diagnosis. 

The  diagnosis  of  nervous  nausea  is  usually  not  difficult.  "We  must, 
however,  not  forget  that  sometimes  certain  internal  causes,  such  as  tape- 
worms or  other  entozoa,  incipient  tuberculosis,  reflux  of  bile  into  the 
stomach,  pregnancy,  diseases  of  the  genitals,  etc.,  may  be  present.  A 
careful  examination  is,  therefore,  indispensable,  before  we  should  decide 
upon  the  diagnosis  of  nausea  nervosa. 

In  cases  of  men,  in  whom  the  afTection  is  relatively  rare,  it  is  advis- 
able to  think  first  not  of  functional  disturbances,  but  of  central  affections 
(cerebral  tumours,  pachinnpningitis),  arteriosclerosis,  as  well  as  of  diseases 
of  the  kidneys  (incipient  ura^mic  conditinns),  and,  above  all,  of  diseases 
of  the  prostate  gland  and  the  bladder.  We  need  not  mention  that  also 
organic  gastric  affections  themselves  (chronic  gastritis,  beginning  carci- 
noma, atony,  ectasia)  may  sometimes  cause  symptoms  resembling  nervous 
nausea.  Only  after  exclusion  of  all  these  affections,  the  diagnosis  of 
nervous  nausea  should  be  approached. 
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Treatment. 

Trealnieut  of  nausea  nervo.sa  iiiiisit  lake  its  starting  point  from  th^ 
existing  imiology  to  which  Uiv  affection  in  the  individual  case  is  due.  If 
we  are  dealing  with  a  purely  idiopathic  nausea,  we  will,  above  all,  hai 
to  hcgm  therapeutically  with  the  nutrition,  which,  as  mentioned  above, 
almost  always  in  a  reduced  state.  In  many  cases  1  succeeded  in  obtain- 
ing a  gradual  disappearance  of  the  nausea  by  amelioration  of  the  nutritioi 
(rest-cure,  increaBcd  ingestion  of  food).  Suitable  hydropathic  measures, 
as  well  as  the  constant  current,  may  be  added.  In  all  cases,  however,  I 
consider  separation  from  the  family  and  the  consequent  removal  of 
psychical  insults,  which  fretjuently  enough  cause  or  exacerbate  the  affection, 
us  one  of  the  most  indispensable  pre-condilions  for  cure.  Such  patients 
are  best  put  in  suitable  institutiniis  for  diseases  of  the  stomach,*  or  in 
sanatoria  ftir  nervous  diseases,  which  are  well  governed  also  in  dietetic 
regards. 

The  medicinal  treatment  may  sometimes  support  the  physical  meas- 
ures in  a  valuable  manner.  Bromides,  chloral  hydrate  in  small  doses 
(0.2  to  0.3;  three  or  four  times  a  day),  and  particularly  validol  (six  or 
eight  drops  every  two  or  three  hours),  have  been  of  at  least  palliative 
great  service  to  me.  I  have,  however,  not  observed  any  lasting  effect, 
especially  in  grave  cases,  from  these  or  any  other  remedies. 


(i)  Gasfralgia  Nervosa, 
(0*ipdialgia,  Gastrodynia,  Pylorospasm. ) 

By  gastralgia  nervosa  is  meant  a  periodical  morbid  symptom,  charac- 
terised by  severe  pains  in  the  epigastrium  and  independent  from  inge-- 
tion  of  food.  The  pain  may  be  cither  talerable,  may  have  a  burning,  bor- 
ing, and  tearing  elmracter,  or  may  be  increased  to  a  severe  cramp  radiat- 
ing into  the  hypofhondriac  region^*,  to  the  alKlomen  and  back,  and  may 
ho  associated  with  the  sensation  of  annihilatinn  and  grave  collapse,  etc. 
The  attack  may  be  accompanied  by  globus,  bulimia,  vomiting,  dysitria,  etc. 
The  paroxysm  may  last  from  a  few  minutes  to  several  hours,  may  he 
periodic,  in  regular  or  irregular  intervals,  or  entirely  at^'pical  without  any 
discernible  cause  whatever. 

Among  the  causes  of  gasfralgia  we  must  mention:  (a)  causes  which 


•  [It  i»  romarkable  that  there  tirp  *o  few  special  RsnatorJa  for  patients  milTering 
froin  diseases  of  the  atomach  and  inti'«^t!m*»*  in  this  (fumtry.  Tn  the  ijpneral  hdd- 
pitale,  as  a  rule,  not  enough  attention  i-*  paid,  nor  can  he  paid,  to  caiiea  of  thU  kinttl 
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concern  the  stomach  ityelf  or  its  surrounding;  (b)  central  causes;  (c) 
infections  and  intoxications;  (d)  reflexes  from  other  organs;  (e)  general 
neurasthenia  aud  hysteria. 

(a)  Gastralgias  dependent  upon  the  stomach  itself  and  its  surround- 
ings may  be  caused  by  ulcus  ventriculi,  some  cases  of  carcinoma,  gastritis 
aeida,  supcreecretio  acida,  perigastritis,  or  peritonic  adhesions  (liver, 
gall-bladder,  spleen,  pancreas,  transverse  colon,  and  other  portions  of  the 
intestines,  etc.);  forthennore,  by  tumours  in  neighliouring  organs,*  1  men- 
tion particularly  the  frequent  cysti.  of  the  pancreas. 

(b)  Among  the  central  causes  of  gastralgias  are,  first,  tabes  [locomo- 
tor ataxia] — (crises  gastriques),  then  myelitis  (Ijeyden,  Oser),  and  brain 
tumours. 

(r)  Infections  and  intoxications  may  cause  gastralgias;  among  the 
former  there  is  particularly  malaria,  which  occurs  either  as  complication 
of  a  manifest  form  or  as  marked  intermittent  form.  Among  intoxica- 
tions we  have  to  mention  nicotine  poisoning;  in  several  cases  I  observed 
severe  periodic  gastralgias  resulting  from  it.  To  them  belongs  also  gout; 
1  observed  a  very  pronounced  case  of  this  variety.  In  such  a  case  the 
abnormal  condition  of  the  blood  might  probably  be  the  irritant  for  the 
occurrence  of  the  attack. 

(d)  Among  the  reflexes  from  other  organs,  the  diseases  of  the  genital 
organs  of  women  deserve  the  greatest  attention.  Retroflexion  of  the 
uterus,  ovarian  tumours,  affection  of  the  tubes  very  frequently  occasion 
gastralgic  attacks.  Of  course,  it  must  not  be  forgotten  that  idiopathic 
gastric  affection,  causing  gastralgias,  may  complicate  genital  affections.'* 
[To  this  class  probably  belongs  also  the  close  connection  between  gastralgia 
and  aortic  regurgitation.**] 

Gastralgias  may  occur,  too,  in  men  suffering  from  genital  affections 
(spermatorrhoea),  as  Peyer  states  in  his  frequently  mentioned  work. 

In  cases  of  splanchnoptosis  (especially  in  ptosis  of  kidney  and  liver), 
gastralgias  of  more  or  less  marked  degrees  are  very  frequent.  In  a  case 
reported  by  Renvers^"*  severe  gastralgic  attacks  were  brought  about  by 
intermittent  hydronephrosis,  probably  as  a  result  of  direct  irritation  or 
traction  of  the  sympathetic  plexus. 


•  !  ob*w>rve{J,  in  a  girl  of  17  years  of  app,  a  tumour  wbirh  eiuistnl  Bevprp.  almoBt 
permanent,  gaatralf^aa.  On  post-mortom  examination  it  firovi'd  to  be  a  primary  car- 
dnoraa  of  tlie  left  lobe  of  the  liver,  whkli  was  attached  to  the  atomacb  by  firnfi 
adhefltonft. 

"  Com  pari*  Pnneeki,  Tli  era  ppu  tisehe  MoaatHh(*fte,  1892,  P.  79. 

t*  DuC'osta.    M<^'dicikl    Diapnods,   Pliiladelpbia    and    London,    1901,    ninth   edition, 

P.  4S5. 
>*  Renvers,  Berliner  kliniscbe  Wochenachrift,  1888,  No.  63, 
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{e)  Hysteric  and  neurasthenic  persons  often  complain  of  paroxysms 
of  gastralgia  without  a  dt-fiiiite  cause  being  given.  The  periodic  gai*- 
tralgias  in  anaMiiie  pt^rsons  are  likewise  to  be  counted  amung  these.  As 
these  gastralgias,  as  1  know  by  experience,  are  frequently  mistaken,  they 
may  be  briefly  discussed. 

The  paroxysms  of  pain  occur,  in  the  majority  of  cases^  every  three  or 
six  weeks,  more  rarely  at  greater  intervalB,  and  last  usually  two  or  three 
weeks,  and  sometimes  longer.  The  disappearance  is  sometimes  sudden, 
gometimes  slowly  remittent.  Mostly  the  patients — almost  always  women 
—put  the  beginning  of  their  trouble  at  the  time  of  puberty.  Occasionally 
an  association  with  the  genital  apparatus  is  evident,  asi  the  cardialgias 
make  their  appearance  either  before  or  after  the  menstrual  period.  In 
other  cases  patients  attribute  the  onset  of  the  attacks  very  decidedly  to 
lesser  or  greater  errors  in  diet,  sometimes  of  a  quite  definite  kind,  as,  for 
instance,  in  one  of  my  eases  it  was  due  to  the  ingestion  of  candy.  In  the 
majority  of  eases,  however,  the  patients  can  ingest,  without  the  least 
trouble,  the  so-called  hard-digestible  foods  during  the  interval  free  fmm 
parovysms,  or  even  in  the  periods  free  from  pain  during  the  attacks. 
Appetite  also  may  be  good  within  the  time  of  attack;  if  the  ingestion  of 
food  is  disturbed,  it  is  more  because  the  general  state  of  health  is  impaired 
by  the  attacks  of  pain  or  through  fear  of  causing  or  exacerbating  the 
pains  by  ingestion  of  food.  The  attacks  of  pain  cannot  be  the  conse- 
quence of  coprostasis,  which,  as  is  well  known,  is  exceedingly  frequently 
observed  in  anieinia;  for  in  the  majority  of  my  cases  normal  bowel  move- 
ments have  been  expressly  stated,  although  during  the  cardialgic  attacks, 
on  account  of  diminished  ingestion  of  food  and  increased  rest,  an  inter- 
ruption of  the  normal  condition  occurs. 

As  to  quality,  location,  and  duration  of  the  pains,  they  are,  little 
deviations  excepted,  in  general  alike.  The  pains  begin  in  the  scrobiculus, 
and  remain  there  pretty  well  localised;  slight  radiations  toward  the  left 
and  right  hypochondrium  occnr.  The  pains  frequently  occur  after  inges- 
tion of  food,  at  times  following  very  dufinitely  one  or  two  hours  after- 
ward; in  some  observations  pain  followed  certain  dishes^  but  by  no  means 
always  the  more  solid  ones.  The  pain  is  not  influenced  by  new  ingestion, 
or  but  slightly  so.  The  pains  are  designated  usually  as  burning,  boring, 
or  oppressing;  in  some  cases — though  rarer — as  cramp-like.  Their  inten- 
sity is  perhaps  best  characterised  by  the  fact  that  usually  the  patients 
are  not  compelled  to  internipt  their  occupations;  quiet,  horizontal  position 
relieves,  active  motions  and  exertions  exacerbate  the  troubles. 

As  to  the  duration  of  the  single  paroxysm  of  pain,  it  is  likewise  pretty 
constant;  it  varies  lietween  a  quarter  to  half  an  hour,  rarely  longer. 
Sometimes   the  attacks  occur  but  once  a   day,   but  frequently   they  are 
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repeated  several  times  in  the  course  of  a  day;  the  nights  seem  always 
to  be  free  of  pain.  The  single  paroxysm  usualiy  ceases  pretty  abruptly; 
rarely  it  ends  in  eructationsj  and  only  in  a  single  case  in  my  observation 
vomiting  followed;  as  a  rule,  the  patients  feel  tired  after  the  attacks  and 
need  sleep;  the  general  feeling,  however,  is  very  little  or  not  at  all 
impaired.  Symptoms  of  urina  spastica  I  have  never  observed  in  my 
numerous  cases.  The  objective  examination  of  the  stomach  does  not 
vield  any  diagnostic  points.  In  all  my  cases  a  localised  or  diffuse  area  of 
pain  or  dorsal  algetic  points  was  always  absent.  Occasionally  the  right 
kidney  is  found  to  be  slightly  loose,  but  never  to  such  a  degree  that  the 
attacks  might  be  explained  as  a  result  of  it. 

In  several  cases  I  nmde  examinations  of  the  gastric  contents,  expect- 
ing to  find  perhaps  chemical  or  motor  abnormalities.  Such,  however,  was 
not  the  case.  In  agreement  with  the  majority  of  authors,  I  found  some- 
times normal,  sometimes  also  increased  amounts  of  hydrochloric  acid ;  in 
one  case  there  was  varying  acidity,  first  pronounced  diminution  of  hydro- 
chloric acid  and  later  normal  amount.  On  account  of  these  varying  condi- 
tions we  are  not  justified  in  attributing  the  appearance  of  pain's  to 
anomalies  of  hydrochloric  acid  secretion.  Marked  deviations  from  the 
motor  gastric  function  were  not  observed. 

Besides  the  above-mentioned  gastralgias,  there  are  conditions  of  true 
gastrospasm,  or  rather  pylorospasm,  due  to  nervous  disorders.  To  these 
belong,  for  instance,  pylorospasm  of  infants,  as  recently  described  by 
M.  Pfaundler*'^  and  Heubner.^"  But  in  adults  also  occurrence  of  true 
idiopathic  pylorospasm  cannot  be  disputed  any  longer.  Schnitzler^^  and 
C.  Brunner**  have  described  cases  of  pylorospasm,  which  were  operated 
upon,  and  which  must  be  accepted  as  purely  nervous  spasmodic  affections. 


T!i©  cuse  of  Schnitzler  wms  that  of  a  markedly  hysteric  cook.  35  years  of  age. 
She  stated  that  various  gsi**tric  aifectiona  had  otx-urred  in  hor  family.  Patient  com- 
plained of  severe  gastric  troiiblos,  aa<l  stated  that  repeated  hiPTnatemesis  and  bloody 
stools  had  appeared.  On  *>xaminin|if  the  patient,  who  was  tHinsiderahly  omaciated,  a 
liard  and  slightly  movatdo  tumour  of  ahoiit  the  mze  of  an  apple  waa  found  repeat^^ly, 
not  ahva>n*  in  the  pylorie  region.  xVs  the  patient  urged  an  operation,  a  laparotomy 
■was  made.  First,  the  stomneh  and  pylorus  appeared  to  be  sound,  then  there  ap- 
peared repeated  succeeding  peciilmr  movements,  which  eonirnct<'d  the  pylorif^  portioa 
and  transformed  it  very  awurately  to  the  frequently  palpable  tumour.  The  opera- 
tion had  a  good  effect,  lasting  for  some  time;  later  lighter  gastric  diftturbanees  re- 
appeared. 


^  Pfaundler,  Wiener  klinische  Wocbenaehrift,  1898f  No.  45. 

*«  Henbner,  Verhandlungen  des  Vereins   f(ir  innere  ^Tediein,  January  2],    1901 

Deutsiche  medieiniHehe  Wofhenschrift,   1901,  Vereinsbeilage,  No.   13, 
"J.  Sehiutzler,  Wiener  medicinische  Wnchensehrift,  189ft,  No,  51. 
"C.  Brunner,  Beitrilge  7ait  klin.  Chirurgie,  1901.  IM.  29,  P.  520. 
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A  clinically  exceedingly  important  caubje  of  gastralgia  without  any 
other  demonstrable  finding  is  formed  by  occult  herniae  or,  according  to 
Lindner/**  also  wide-open  inguiiial  eanak.  Among  the  former  there  are 
particularly  the  little  femoral  herniie,  frequently  not  larger  than  a  cherry, 
which  canr^e  indefinite  pains  in  the  abdomen,  colics,  ttatuleney,  anorexia, 
etc.,  which  often  enough  erroneously  sail  under  the  thig  of  gastric  or 
intestinal  catarrhs.  The  same  may  also  be  said  of  imperfectly  developed 
inguinal  hernifle. 

f  A  very  instructive  ease  of  tbi«  kind  was  obacrvoJ  by  me  quit^  recently.  A 
man  uf  athletif'  build  had  repeated  ttttaiks  of  pain  in  tbe  abdora^ii  and  of  vomiting. 
KxiiiiiiiitUion  of  gastric  rantenta  sliowt^d  some  increase  of  hydrcK^bloric  acid,  AftCT 
tilt'  eoniplftints  had  lasted  for  a  fow  rnontlis,  I  found  an  impflrfei'tly  dcveJoped  in- 
guinal berniu  on  Hie  left  nide  and  n  wide-open  tanat  on  the  riglit  side.  I  rec- 
ommended A  truiiis*  (o|itTation  of  any  kind  rt'fused),  but  patient  thought  he  did  not 
need  it.  After  be  had  several  more  attacks,  of  crampn  and  vomiting  a  double  tnj*& 
was  fitted  to  him,  and  he  has  bad  no  attack  since  that  time,  now  a  period  of  tweaty 
months.  I 

•The  secoTK]  and  equally  important  group  concerns  the  hemio!  of  ihe 
ahdominfi!  waihy  which  occur  as  lateral  and  median  herniie.  The  fornitr 
rare  forms  develop  almost  alwavs  in  the  manimillary  line,  on  either  side, 
and  are  of  various  sizes,  and  may — as  Lindner  stated — -reach  the  size  of 
a  hen's  egg.  ITsually  being  very  much  f^maller,  they  are  not  readily 
recognised. 

Much  more  frequent  are  the  median  ahdonunal  herniae,  which  occur 
in  some  cases  as  true  hernias  (hernia.^  lincii?  alba?),  in  other  cases  as  IJpo- 
mata  (properitonealj,  and,  as  Kichter  already  knew  a  hundred  years  ago, 
imiy  become  a  source  of  considerable  gastro-entcric  troubles. 

The  hernia-  occur  single  and  multiple,  and  are  UBually  located  near 
the  xiphoid  process  or  elos^o  above  the  umbilicus.  As  Knttner***  correctly 
emphasises  in  an  excellent  treatise  on  Ihi^  type  of  herniae,  men  are 
afOictcd  much  more  fretpiently  than  wnnien.  1  cannot  remember  having 
observed  any  herniie  of  the  linea  alba  in  women.  They  also  prevaU  in 
persons  of  the  labouring  class,  although  1  have  frequently  observed,  a& 
Knttner  states,  hernia  of  the  linea  alba  in  patients  of  the  well-to-do  class. 
Knttncr  mentiong,  ns  an  n^tiological  factnr,  congenital  disposition,  con- 
genital for  acquired]  weakness  of  the  fascia  of  the  linea  alba,  hereditary 
predisposition,  waste  of  muscles  in  marked  emaciation,  subserous  liponiata, 
and  traumatism.  According  to  my  evperienccs,  acute  traumatism  does 
not  play  as  great  a  part  as  continuous  mechanical  insults  [strain],  to  which 

"Lindner,  Berriner  Klinik,  1892,  Heft  40. 

**  Ktittner,  Mittbeilungen  aus  den  Greuzgebieten  der  Medizln  und  der  Chirurgie, 
1890,  Bd.  1,  P.  mi. 
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the  labouring  class  is  particularly  exposed,  and  marked  emaciations.  I 
repeatedly  observed  hernia  of  the  liuea  alba  in  cabva  of  cancer  of  the 
Btomaoh  and  cesophagus.  The  other  inentiuned  eauties  are  dccidedJy  \tm 
frequent* 

»As  to  the  complaints  of  the  patients,  it  must  be  stated  that  they  may 
lie  entirely  absent,  or  may  reach  in  some  cases  a  slight  degree,  in  other 
eases  an  exceedingly  high  degree.  They  arc  distinguished  almost  always 
through  severe  drawing  or  colicky  pains,  which  are  independent  from 
quality  or  quantity  of  food,  but  are  greatly  dependeut  upon  bodily  move- 
ments, and  still  more  upon  mechanical  exertions.  The  troubtes  cease  very 
soon  if  the  patient  rests  in  a  recumbent  posture.  Frequently  there 
develops  in  association  with  it,  as  Kuttucr  emphasised  and  I  also  observed, 
the  clinical  picture  of  neurasthenia,  hysteria,  hypochondria.  Very  often 
1  observed  considerable  loss  of  weight,  evidently  of  artificial  kind  {due  to 
fiitophobia,  etc.), 
■  [In  this  connection  I  wish  to  mention  a  paper  read  before  the  twen- 

tieth  annual  meeting  of  the  Association  of  Ariieriran  Physicians  at  Wash- 
ington, May,  li)D5,  which  was  the  last  contribution  to  medical  literature 
by  my  revered  friend  and  teacher,  the  iate  Dr.  D.  D.  Stewart,^*  Phila- 
delphia. This  piiper  was  edited  by  me,  and  I  had  helped  Dr.  Stewart  in 
reviewing  German  literature  on  this  subject.  The  paper  reports  partic- 
ularly three  cases  out  of  his  private  practice,  and  I  hereby  give  a  synopsis 
of  the  cases- 

Dr,  Stewart's  attention  was  first  directed  to  the  subject  about  ten 
years  ago  through  a  case  of  his  in  the  Polyclinic  Hospital,  the  first  that 
he  had  seen,  certainly  the  first  he  hnd  recognised.  The  patient,  a  Rus- 
sian, was  brought  to  the  hospital  with  a  severe  attack  of  abdominal 
pain  and  was  seen  in  tlie  out-wards  by  Dr.  T.  S,  K,  Morton  and  Dr.  Stewart. 
He  gave  a  history  of  a  long-existing,  unrelieved  gastro-iutestinal  disorder, 
the  chief  8\Tnptom  of  which  was  recurring  colic.  Examination  of  the 
abdomen  disclosed  a  small  hernia  in  the  linea  alba  aiiove  tlie  umbilicus, 
which  wa%  acutely  sensitive  to  touch,  and  which  was  evidently  the  cause 
of  the  svmptoms. 


Case  T. — Cnsc  of  small  mipTaumbib'cal  hrrnia  of  Hie  Vmen  ullm,  causing  recur- 
ring, severe  jfrtstralgia:  E.  A.  F,,  wlnnd^r  build.  npr\'0UM  tt'iiipenirni^nt,  age<l  27,  elerk, 
oonaulted  rae  July  1,  lf*04.  He  had  been  Riibjfct  to  spell,^  of  rnlir  for  H(*v(*rnl  years. 
an  attack  lasting  oftne  fnur  to  five  days,  with  intenals  of  from  ,i  few  days  to  several 
wc<pk8  between-  Pain  had  orijcfin  in  the  epigaatriimi,  and  tliew^e  upread  over  the 
whole  abdomen.  An  attack  was  more  apt  to  ocrxir  aft^r  eating,  espeeially  if  he 
nverindulfred.  Tlie  pain  might  oceiir  without  relation  to  eating,  and  apparently  was 
very  little  inOuenred  by  the  character  of  the  food.     Overeating,  causing  indigestion. 


«D,  D.  Stewart,  American  Medicine,  Julv  20,  1905,  P.  185-188. 
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would  aggravate  the  frequency  and  severity  of  tlie  atttieks.  There  was  more  or  Im 
bowel  llutulency;  tbe  bowels  were  quite  regular  without  laxative«;  had  often  been 
freely  purged  during  an  attack,  with  the  idea  of  decrea;sing  its  severity;  pain  the« 
was  rather  aggravatec!  than  umeliorated.  There  was  no  lo«8  of  flesh;  poor  appetite; 
he  got  very  little  freiih  air  and  no  out-of-door  exercise.  Smoked  eight  to  ten  cigui 
daily;  moderate  alcoholic  indulgence. 

l*hi/sieal  Ej^amination, — Slenderhuilt  Youiig  man;  liandles  yams  in  hii 
ncss;  no  blue  line,  no  history  of  plunibism,  Xothing  ubnorraal  in  cheat,  save  sliglttlj 
irriUihle  heart  (tobaceo).  Abdomen  rather  thin,  though  lirm-walled-  In  the 
posture  iiTid  in  reeunibeney,  there  was  evident  only  on  careful  scrutiny,  but  eaailj 
apparent  in  the  palpating  iniger,  a  very  small  nodule  in  the  linea  alba,  the  nxe  of 
half  an  ordinary-sized  pea,  IVi  inches  alK>ve  tbe  lunbilicus.  It  was  firm  to  the  touchy 
very  sensitive  to  even  delicate  palpation;  it  was  without  impulse  on  coughing,  and 
irrtnlucible.  The  atomach  was  uornially  placed,  liver  and  spleen  outline  normal^  left 
kidney  not  palpable,  lower  pole  right  kidney  barply  so,  no  hernia  elsewhere. 

Several  examinations  made  to  determine  the  condition  of  the  stomach,  showed 
mucous  Kubaeid  ga!*trilis. 

Operation  was  done  by  Dr.  Steinbach,  January  27th.  The  following  is  the  doe- 
tor's  report  aw  to  ilie  findings:  "Tbe  hernia  was  occasioned  by  a  somewhat  ov»l  opei- 
ing  in  the  lineu  alba,  about  V<2  inch  in  it«  vertical,  and  %  inch  in  its  traasverBe 
diameter.  The  peritoneum  (ftae)  was  adherent  to  the  integument,  and  a  portion  of 
the  omentum,  in  tbe  shape  of  radinting  HtnindH,  was  adherent  to  the  sac,  and  tliere- 
fore*  prncticalty  to  tbe  «kin.  1  oxeiaed  an  elliptic  portion  of  the  integument  with 
the  adherent  jM^-ritoneiim  wac,  ligjited  the  adherent  portion  of  the  mesentery,  cut  it 
off  in  front  of  the  ligivtnre,  and  closed  the  opening  by  lb roughand-th rough  sutnrra. 
and  separate  Hutures  of  tbe  linea  alba.  There  was  no  real  Btrangulation,  b(?caUBe  tbe 
eac  could  <|uite  properly  l>e  said  to  have  had  no  nwk,  but  the  adhering  of  the 
mesentery  causml  it  to  thicken  and  form  the  strands  which  I  mentioned,  and  this 
practically  gave  rise  to  the  pains/' 

Tbe  patient  made  a  good  recovery,  and  at  the  present  writing  (May  8th |,  he 
reports  no  attacks  since  the  operation.  Flatulency,  which  bad  been  a  inarkiMi 
symptom  prior  to  operation,  has  now  disappeared. 

Case  IL — M,  il,,  aged  50,  merchant;  recently  seen.  Stomach  trouble  for  vaanf 
years,  ch telly  iiervoua  in  character;  gaaeoua  distention  of  the  stomach  and  bowdi 
c<jnstantly  present;  BenMntions  of  fiilnesB  and  discomfort  after  men  is;  lx»weU  regular; 
appetite;  good,  oceafiionnlly  "crampy"  pains.  He  is  about  10  pounds  below  hia  best 
weight;  habits  always  good;  never  abused  stomach;  on  the  contrary*  overcareful. 
Nervous  and  b^'pochondriac.  Has  been  to  many  pbyaiciana  in  Euroijc  and  in  this 
country  without  relief  of  aymptoni!*, 

Phyfiical  Examination, — Chest,  nothing  abnormal.  Abdomen,  epigastric  hernia 
eenaitive  to  touch,  the  size  of  half  a  small,  (latt**ned  shellbark,  evident  in  linea  alba 
about  an  inch  abjve  the  navel.  Marked  gaseous  distention  of  the  abdomen.  Thi^ 
he  states,  bus  Vm^n  apparent  for  years.  Stomach  sliglitly  droppt^d;  inllation  shovi 
inferior  border  below  umbilicus;  no  dilatation,  ( Inflation  and  wat^r  test**.)  Liver, 
spleen,  and  left  kidney  normally  placeil;  right  kidney  palpable  on  de<?p  inspiration, 
hut  not  abnormal ly  loose.  Urine,  clear;  light  aml>er;  acid;  specific  gravity,  1,008; 
albumen  and  glucose,  absent.    Microacopically,  nothing  noteworthy. 

Eaximinafion  Stomfich-^ontcnts. — Cleansing  lavage  at  9.30  A,  M«;  9-45  A.  M.,  W 
grammes  bread,  and  glass  of  hot  water;  at  Ha.  M.,  50  grammes  bread,  glass  of  hot 
water;  at  12  noon,  stomach  empty;   HH)  cubic  eentimetrea  thickish  contents;  much 
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ropy  mucus;  taial  aciiUtyt  55;  GQnzberg,  Btroiig  reaction;  Toepfer,  30;  starch  diges- 
tion, fain 

The  foUowiDg  day  cleansing  lavage  at  8.30  a.  m.;  0.45  Jl.  u.,  Vj  pound  ateak,  2^ 
ounces  bread,  12  ounces  weak  tea.  Three*  hours  aft^r  flni^liing  t^atiiig.  emptied 
stomacli;  200  cubic  centimetres  well  solved;  lluid;  large  amount  ropy  unueua;  amber 
filtrate;  total  acidity,  100  (litmus);  GUnzber^f.  absent;  Toepfer,  53. 

Despite  the  presence  of  uiucuh,  add  gustrilis  with  atony,  and  the  abrtence  of 
direct  symptoms  resulting  fruoi  the  hurnia,  1  regard  the  latter  largely  aa  the  eaime 
of  the  symptoms.  The  hernia  had  existed  at  least  sixteen  years,  alxout  the  titne  of 
the  ornset  of  the  ailment.  It  is  soft  to  the  touch,  at  times  a  slight  gurgle  is  evident 
in  it,  as  if  it  might  be  a  gasiroepiploeele;  it  is  irredtidble.  Tlie  patient  Ims  been 
under  observation  two  inonthM;  the  gastritis  received  active  treatment;  morning 
lavage,  with  hot  soda  solution,  followed  by  cool  physiologic  salt  douche;  silver  nitrate 
douche,  or  silver  vitellin  employed  two  or  three  times  weekly  for  a  month.  Menthol 
valerianate  for  the  control  of  nervous  belching  used  without  result,  as  was  uaphthol 
smd  charcoal,  to  discover  if  the  flatiileney  was  of  fermentative  origin.  Bitter  tonics 
and  nervines  were  administered,  all  of  which  are  usually  helpful  in  the  condition 
present.  Although  there  was  considerable  improvement  manifest  in  the  gastric  con- 
dition aa  concerns  diminution  in  mucus  production,  and  lessening  in  atony,  the 
fl&tuleQcy,  nerv'oua  belching,  and  general  gastric  discomfort  persisted.  Despite 
urging,  the  patient  refuses  operation. 

Case  IIL— The  following  ease  was  referred  to  me  by  Dr.  B.  Segal,  for  an 
opinion.  The  doctor  state<i  in  his  note  of  reference  that  the  patient  "had  been  suf- 
fering from  pain  and  diatentiun  of  the  stomach  for  a  number  of  weeks.  Treatment 
gives  him  temporary  relief  only.     I  suspect  malignant  trouble." 

A.  €!.,  aged  50;  attacks  of  cramp-like  pain  of  great  severity  in  ejMgastrium; 
through  to  the  back;  present  for  at  least  five  weeks;  then  with  onset  of  pains,  at 
the  height  of  their  severity,  he  had  spells  of  vomiting,  which  now  no  longer  occur, 
although  pains  still  as  pronounced. 

Examination  of  abdomen  disclosed  a  small,  Axed,  epigastric  hernia  in  the  linea 
alba,  a  little  below  the  xiphoid  cartilage;  it  has  a  circumference  abuut  that  of  a 
silver  quarter  of  a  dollar;  it  is  soft,  and  suggests  a  gastroepiplocele.  Pain  has  origin 
iu  thi«  Hpot.  and  then  radiates  through  either  hypochondrium  to  the  dorsal  region. 
The  hernia  is  exquisitely  sensitive  to  touch;  there  arc  no  other  gastric  symptoms; 
appetite  is  good*  and  bowels  regular. 

The  patient  was  returned  to  the  doctor,  with  an  opinion  that  the  hernia  was 
undoubtedly  the  cause  of  his  troubl**.     Tlie  patient  refused  operation. 

In  these  cases  the  hernia  was  small ;  in  the  first  it  was  barely  apparent 
to  the  eye,  while  in  case^i  two  and  three  it  was,  though  Bmall,  fairly  evi- 
dent on  inspection,  with  the  patient  in  the  erect  posture.  It  is  cases  sueh 
as  these  which  are  the  most  troublesome,  since  the  apparent  triviality  of 
the  protmsion,  even  if  it  does  not  escape  recognition,  often  does  not  sng* 
gest  itself  to  the  phji^ician  as  a  likely  source  of  the  malady. 

The  occurrence  of  epigastric  hernia,  the  majority  of  which  is  in  the 
linea  alba,  was  originally  described  by  Oarcngeot,-'  under  the  nsime  of 


"  Memo! res  de   TAcademie   Roynle  de  ehirurgie;   meraoire  sur   plusieurs  hernie» 
BingulierM,  1743. 
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gastrocele.  It  furaishus  somewhat  less  than  1  per  cent,  of  all  varieties 
of  hernias,*^  and  h  far  more  common  in  the  male  than  the  female.  It 
18  more  iksiial  in  adult  life  than  in  infants  or  childreEj  and  it^  occurrence 
in  the  majority  of  cases  ig  believed  to  be  due  to  a  congenital  or  acquired 
defect  in  the  fascia^*  of  the  linca  alba,  as  a  result  of  which  trauma  and 
strain  produce  a  slight  diastasis  of  the  recti  Into  this  either  a  nodule 
of  subperitoneal  fat  (preperitoneal  lipoma  united  l>y  a  pedicle  to  the  pen- 
toneuru)  makes  its  way;  or  more  commonly,  a  portion  of  the  amentum,* 
■which  rarely  may  he  accompanied  by  a  portion  of  the  small  intestine,  and 
more  rarely  by  stomach.  A  strain,  as  by  heavy  lifting,  or  some  unusual  form 
of  exercise,  violent  vomiting,  or  coughing,  producing  a  sudden  ri.^  in  intra- 
abdominal pressure,  is  the  probahb?  exciting  cjjumc.  The.se  forms  of 
hernia,  of  whicli  one  is  the  rule,  and  of  which  two  are  unusual,  whether 
preperitoneal  fat  or  omental,  through  their  nerve  connections  and  ei>\n- 
cially  through  I  heir  attachments  to  the  subjacent  structures,  and  to  the 
atoniacli**  or  liver,  and  their  fixation  by  adhesions  about  the  orilice  of 
the  ring  and  its  under  surface,  rarely  fai!  to  originate  early  symptoriia 
after  their  appearance.  There  may  he  no  apparent  fixation  of  the  hernia 
at  the  ring,  a  portion  of  omentum  being  intermittently  incarcerated,  and 
producing  rL*curring  pains  only  through  its  presence.  With  relaxation 
of  the  recti  in  recumbency  the  hernia  may  disaj)pcar,  ai>  in  a  case  recently 
observed:  The  snuill  sejmration  in  the  linea  alba,  or  immediately  to  one 
side,  apparent  on  careful  palpation,  then  furnishes  the  clew  to  its  exist- 
ence.  The  p\miptomB  are  commoi\ly  n»  described  in  the  foregoing  caaes 
and  in  those  to  be  related,  and  are  usually  referred  to  the  stomach,  whence 
a  diagnosis  of  some  form  of  gastric  disorder,  gastritis,  gastralgia.  uloer. 
or  even  gastric  carcinoma,  is  made  by  the  unwarj',  or  the  case  may  be 
looked  upon  as  one  of  gall-stones. 

T  recently  saw  a  case  through  llie  kindness  of  Dr.  Dearer,  in  which  the  »yinp- 
toma — fievore  repiirrinfj  attacks  of  goatralgiu  and  onteralgin,  with  voinitinj?  and  de- 
bility, aod  neuriiatheTiia  of  high  grade — had  been  previously  atlribiiti?d  to  g^ill-atotiM 


*A  oomprebensive  account  of  the  pntholagif  anatomy  of  epigastric  h<*niia  }\ns 
\n*en  givon  by  fi.  A.  Lathrop  (Boston  Medical  nrid  Surgical  Journal .  February  25  and 
March  4,  ISflJ).  Liithrop  points  out  that  ns  in  tlu"  epigastric  nrea  there  nre  no  pre- 
formed opi'ningH,  the  hr-rnia  must  makt;  its  vvny  through  a  rent  in  the  tissues  of  the 
linca  iilha,  and  that  a.  coiumon  point  of  origin  la  th«t  between  the  umbilicus  and  the 
xiphoid  cartilwige  at  which  the  round  liganii'nt  and  paritambilical  veins  leave  the  ab- 
dominal wall,  on  their  paaange  to  the  liver. 

••  It  i»  especially  the  pull  or  drag  of  the  omentum  on  the  Btoraach  in  th«M 
ca»eH  which  tends  to  originate  the  gastric  ftj^nptomB, 

**  Bcrgt'r.  Traite  de  rhinirgip.  ISfla.  noted  137  cases  in   lfi,fiOO;  and  Bohland.  in 

Policlinic  in  Bonn,  X^  cawps  in  .1,420:  Kuttner. 
"  Warren  Clould,  International  Text-book  of  Surgery,  1902,  P.  510. 
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l*y  a  well-know n  surgpon.  and  the  diaj^^ositi  was  tuntuned  in  by  a  clinician  of  wide 
expifrience.  On  tluH  ttct'<jiunl,  in  the  operation  for  the  removal  of  the  epigaalric 
hernm  hy  Dr.  Deaver,  the  giill-bladder  waa  also  explored,  hut  found  entirely  free 
from  dinease. 

In  ibift  ca«e  there  wa^  alight  reason  for  confusion,  tlie  hernia  wag  large,  and 
iUtliough  it  had  existed  for  a  long  time  without  speeial  direct  gymptomB,  the  re- 
curring and  perfiistent  attacks  of  severe  colic  follow'jng  immediately  nfter  exercise 
involving  unuj^ual  phyHJcal  Htrain,  indiiated  liie  aonrce  of  the  pain.  The  patient  wua 
of  neurotic  temperament,  nnd  had  beeonie  the  subject  of  hysteroidal  attacks  while 

'ering  from  nervann  prostration,  the  result  of  mental  overapplieution  and  fumily 
Later,  when  in  fairly  gt>od  phvKical  eondition,  an  attack  of  intense  abduminal 
pain  Inunediately  folios^  ed  unusnul  mui«cul£ir  strain,  aji  above  stated!^  and  thei»G  uttjieks 
had  continued  <and  entirely  replaced  the  former  hysteroidrtl  aeiKure.*)  with  increas- 
ing frequency'  for  eight  years.  Morphine  was  retjuired  for  their  relief.  The  character 
of  none  of  the  seizurea  suggested  giill-atone  disease;  they  were  distinctly  gastralgic 
and  enteralgic,  and  if  not  a  result  of  the  heriiia»  could  only  be  regarded  as  of  neurotic 
source.  An  interesting  feature  was  tlie  jwrsistenee  of  the  attacks  of  abdominal  pain 
for  some  months  after  operation,  and  then  their  gradual  cesjMition;  their  long  ex- 
istence tiefore  removal  of  the  hernia  having,  in  a  neurotic  subject,  established  a  fwiin 
habit  not  easily  broken.     The  ease  in  this  respet't  seemed  analoginis  lo  tbo?*e  of  Jaek- 

AB  epilepay,  in  which  a  loo  tardy,  though  thurutigh  removal  of  a  coarse  brain 
Ifvion  does  not  readily  cure  the  firmly-established  fit  habit.  The  protrusion  was  still 
evident  for  fvome  months  after  operation,  hut  now  has  not  been  apparent  for  a  long 
■while,  although  it«  former  site  is  still  extremely  sensitive  to  slight  pressure.  The 
attacks  of  pain  diminished  in  severity  following  operation,  but  did  not  finally  cease 
lor  some  liine.     None  has  now  occurred  for  over  five  montli:^. 


Lathrop-'*'  relatr<]  an  hiwtrintivi:'  case  in  whicli  attat-ks  of  jaundiee 
occurred  complicatiDu:  alKlotninal  pain,  the  result  of  an  epigastric  liernia, 
and  caused  the  diagnosis*  of  gall-stones  to  be  nnide  by  several  physicians. 

The  patient,  when  a  rugged  boy  of  IH,  fell  upon  n  sharp-pointed  stick,  injuring 
the  epigastrium.  Collapse  followed,  and  for  some  weeks  Im-al  pain.  Six  years  later 
sharp  pains  in  the  epigastrium,  with  <*ther  gastric  wymptoms,  espetially  after  eating, 
appeared  and  continued  with  varying  severity.  For  ten  yeLirH  from  this  time  he 
fiuffered  from  modernte  gastric  syniplrtuis.  accompanied  by  pain  and  tenderness  in  the 
epigastrium.  Twenty  yetirs  before  Dr.  l^ithrop'a  report,  the  attacks  of  pain  and 
vomiting  became  more  frequent  and  severe,  and  then  n  #tninll  tender  swelling  was 
noticed  above  the  umbilicu>i.  This  tumour  increased  ^mtil  it  became  the  size  of  a 
fist,  but  was  commonly  reducible  with  coincident  alleviation  in  symptoms.  Five 
years  later,  in  addition  to  tlie  attacks  of  pain  and  gastric  symptoms,  coincident  with 
the  appearance  of  the  hernia,  he  began  to  have  chills,  elevation  of  temperature,  and 
a  marked  degree  of  jaundice.  The  attacks  were  without  periodi<Hty,  from  a  week'a 
inten,'al  to  occasionally  three  months,  provided  the  hernia  was  retained  in  position, 
although  persistent  distress  after  eating  and  a  dull  ache  and  occasionallj  sharp 
pains  in  the  epigastrium  were  noted-  Inspection  with  the  patient  lying  on  the  hack 
mhowed  nothing  abnormal,  except  a  little  fulness  nf  the  skin  in  the  median  line,  half 
way  between  the  xiphoid  and  the  umbilicus,  which  became  prominent  on  coughing* 
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and  when  fully  protriuicd  fonned  a.  mass  the  size  of  a  hen'a  egg.  The 
reduced,  except  a  small  portion  which  was  adherent  to  the  ring.  The  ring  BdmiHH 
only  the  tip  uf  index  linger.  Operation  showed  the  oineiilum  firmly  adherent  around 
the  whole  inner  circumference  of  the  ring,  and  continued  inward  toward  the  pyloric 
end  of  the  stomach  (greater  omentum),  and  thence  to  the  liver  (lesser  omentunili  mm 
a  fairly  firm  band.  On  severing  this  from  the  ring  it  was  found  to  contain  the  round 
ligament  of  the  liver  (obliterated  umbilicus  vein),  and  a  portion  of  the  falciform 
ligament  and  the  great  omentum. 

Seven  months  after  operation  the  patient  was  reported  "entirely  relieved  of  all 
his  old  ayraptoma,  and  only  regrets  that  he  MaiS  not  operated  on  twenty  year*  before.'* 

I^throp  notes  that  jaundice  has  b^en  recorded  six  times  as  a  com- 
plication in  epigastric  hernia  in  cases  in  which  at  operation  the  gall- 
bladder and  ducts  were  normiiL  Thtj  patieots  were  operated  on  for  pre- 
Bunicd  gall-stones.  "In  all  the  cabOB  there  was  an  adherent  omental  her- 
nia, the  tension  of  which  may  have  ob^tnicted  the  gall-bladder  at  times." 

Berginann,^*'  of  Berlin^  in  a  clinical  lecture  in  1894,  stated  that  he 
had  encountered  more  than  a  dozen  cases  of  epigastric  hernia  *'in  which 
the  best  specialists  of  Berlin  and  Paris  had  diagnosed  gai^tritis,  gastric 
ulcer,  and  cancer,  and  had  previously  employed  lavage,  rigid  diet,  and 
other  approved  modes  of  treatment,  without  result."'  Hernia  in  the  linea 
alba  had  later  been  discovered,  corrected,  with  a  cure  in  each  instance; 
and  Konig,^^  in  his  text-book  on  Surgery,  relates  similar  instances. 

In  thifl  particular,  Davia  reports  a  very  interesting  case,  which  for  a  number 
of  years  he  and  other  physicians  had  more  or  lesa  under  observation*  and  in  which 
be,  tlironghovit  this  period,  without  thorough  examiDation,  had  trejiited  for  gastritis* 
preanniably  the  result  of  alcoholism-  The  man  had  recurring  attncka  of  very  "in- 
t^'nse  gastric  pain,  vomiting,  great  nervousneaa,  and  eardiac  depreasion.  Tlie  inges- 
tion  of  but  a  tea&]:>oonful  of  water  would  aggravate  bis  suiTering  and  provoke  vomit- 
ing. Morphine,  hypodermicallyt  alone  gave  relief.  The  aeizurea  usually  followed 
close  upon  the  heels  of  debauches,  lfl^ited  from  three  days  to  a  week,  when  the  «ymp- 
toius  disapi^eared  na  if  by  magic,'^  But  it  was  later  noted  that  many  of  the  seizure* 
were  disBociated  with  aloohol,  and  aa  he  was  rheiuuatie,  it  was  presumed  by  another 
attendant,  and  in  a  measure  then  coincided  with  by  Dr,  Davis,  that  the  affection 
might  have  origin  in  "a  rheumatism  of  the  uiuscular  fibres  of  the  stomach/*  Some 
eight  years  after  be  had  lirat  been  seen  by  Dr.  Davis,  but  when  he  had  not  been  for 
some  time  uniler  the  latter's  observation,  nn  abdominal  examination  by  Dr.  Davis 
disrlnsed  a  eniall  liernin  of  the  linea  alba  '*not  larger  than  a  butter  bean,"  about  1% 
inches  below  the  xiphoid  appendage.  Of  the  existence  of  this,  the  patient  had  been 
aware  for  years,  and  had  been  told  by  previous  attendants  whose  attention  had  been 
directed  to  it,  that  it  was  a  small  oynt  and  of  no  importance.  Operation  by  Dr. 
Davis  showed  an  adherent  omentum  continued  in  "the  form  of  a  l»and  to  a  greater 
curvature  of  the  «tomach  not  far  from  the  pylorus."  There  was  no  recurreooe  of 
the  attacks,  the  patient  making  a  comjdete  recovery. 


"  Quoted  by  Davia,  Annals  of  Surgery,  i.  1895. 
»'  Quoted  by  Davia,  Jfoc.  cif. 
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Aaron'*  relates  a  case  in  which  the  symptoms  of  presumed  gafitric 
catarrh  had  existed  for  four  years.  There  were,  with  intervals  of  free- 
dom from  s>qiiptoms,  recurring  attacks  of  nausea  and  vomiting,  and 
epigastric  pain;  anorexia  and  a  loss  of  28  pounds  in  four  nionthg  due  to 
the  peristent  inability  to  retain  food.  The  removal  of  an  epigastric 
hernia,  about  the  previous  existence  of  which  the  patient  w^as  unaware, 
brought  about  a  speedy  recovery,  with  no  return  of  B\TnptoraB  in  the  lapse 
of  five  years. 

W.  H.  Bennett,'*  in  a  clinical  lecture,  entitled  "Deceptive  Abdominal 
Pain  in  Latent  Hernia,  Especially  with  Reference  to  the  Surgical  Aspect 
of  Certain  Cases  of  Indigestion,"  recites  tw^o  ven^  interesting  cases  of 
long-existing  and  improperly  treated  "dyspepsia,"  due  to  unrecognised 
epigastric  hernia  in  the  linea  alba,  and  cured  ^y  their  removal. 


One,  a  woman,  ngv<\  32,  had  "for  ten  years  been  constnntlj  a  victim  of  very 
ariite  dyspepsia,"  aa  she  described  it.  Cramp-like  pain  after  food,  especially  tlint 
which  was  indigestible,  was  the  most  prominent  sjTiiptom.  She  had  t-onaultcd!  a 
variety  of  physficiiina,  ami  b}'  all  hud  llfeen  treated  for  dyHpepsia.  Bennett,  at  the 
termination  of  an  examination  of  the  abdomen,  and  then  somewhat  accidentally,  dis- 
covered in  the  linea  atha,  abcnit  half  way  between  the  ensiform  appendix  and  the 
umbtlieus,  a  Hmatl,  rounded,  movable  nodule,  about  the  previous  ejcistence  of  whidi 
she  or  her  former  attendanti^  bad  no  knowledge.  From  this  the  pain  had  orijrjin  and 
radiated.  Dr.  Bennett  remarka  as  to  the  somewhat  accidental  discovery  of  tho 
hernia,  that  he  examined  her  as  carefully  as  he  could,  and  was  bound  to  aay  he  could 
at  first  find  nothing  to  account  for  the  symptoms.  Finally,  however,  its  be  happened 
to  be  palpating  the  middle  part  of  the  abdomen,  the  patient  suddenly  exelaimcd, 
"that  iSi  the  spot  at  which  the  pain  begina,'*  The  removal  of  the  offending  omental 
protrusion,  which  was  of  no  greater  size  than  a  larg?  pea,  completely  cured  the  long- 
existing  iudigesition. 

The  second  case  reported  by  Bennett  is  also  well  worth  reciting: — 

It  is*  that  of  a  man  in  whom  there  was  discovered  about  an  inch  above  the 
nmbilieuf^  a  small,  rounded.  mo\  nhle  nodule,  the  wize  of  a  cherry.  Tlip  patient  had 
BiitTeretJ  for  a  long  time  from  "intense  rolling  and  cramp-Iikc  pains  about  the  mid- 
dle of  the  abdomen,  which  always  followed  the  taking  of  food,"  He  had  lieen  treated 
for  dyspepsia,  and  all  siorts  of  drugs  had  been  prescriljcd  without  relief  of  symptoms. 
Operation  disclosed  a  rounded  nodu!e  of  fat  (a  eongenttal  li|)oma)  which,  termi- 
nating in  a  thin  stalk,  was  continuous  with  the  subperitoneal  fat  and  passed  through 
a  small  opening  in  the  abdominal  aponeuroses  not  larger  than  a  Xo.  S  Engljeh 
catheter.  The  fipecinl  interest  in  the  case  is  in  the  fact,  as  narrated  by  Brnnett. 
that  it  demonstrated  conclusively  that  pains  and  discomfort  indistingiiishnbie  from 
those  produced  by  an  omental  hernia  in  this  situation  may  be  caused  by  protrusion 
of  a  ma40  of  extraperitoneal  fat. 


Medical  Record,  lSf»7,  F>2, 
The  Lancet,  September  1. 
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'  Lindner,'*"  in  a  monograph  on  abdominal  hernia,  relates  cases  similar 
to  the  foregoing  o£  previously  unrecognised  epigastric  luTLiia  in  the  linea 
alba. 

Ill  one,  an  army  officer,  the  sjTiiptoms  had  existed  for  fieven  years,  the  hernia 
hnvLug  probably  been  originated  from  n  strain  during  violent  exercise.  Hi*  attendant 
then  noted  resistnnce  in  the  epigftstriunij  and  an  ointment  was  prescribed.  The 
ptttient  (XJntinued  to  have  violent  ppigiislrJc  pain,  in  one  atliit-k  of  which  be  fainted; 
in  another  there  was  eon^iderable  rise  of  temperatnre.  He  was  often  incapacitntrd, 
und  eotiduRcd  many  physicians,  all  of  whom  diagnosed  gastric  ulcer.  The  symptoms 
eontinuinj^,  he  went  frurn  one  filiv?*ician  to  anotJier;  was  put  on  VJirioiis  dieUi  and 
bath  cures,  and  bad  frennent  lavage;  for  a  year  before  consulting  Lindner  he  hiid 
been  given  daily  iiiahMngt'  of  the  epigiistrium  under  the  most  violent  pain,  with  an 
idea  to  ita  amelioration.  He  grew  progre.Ksively  worse,  and  at  the  expiration  of 
aeven  years  after  the  onset  of  ayniptoma,  he  consulted  Lindne^^  who  found  a  small 
hernia,  in  the  linea  albtt,  lonited  "a  hand's  breadth  ultovt*  the  umbilicus."  Openitioa 
resulted  in  absolute  cure. 

[  Kuttner,  in  Berlin,  in  an  instructive  paper'*  on  '^Digestive  Disturh- 
anees  Caused  by  Various  Forms  of  Hernia,  Especially  Thnsc  of  the  Linea 
Alba/'  refers  to  the  cases  of  Lindner  and  others,  and  cites  the  following 
very  interesting  instance  of  previously  unrecognised  small  supraumbihcal 
hernia,  which  had  been  productive  of  various  ill  symptoms: — 

A  merehnnt^  aged  itO,  for  two  years  had  bad  puroxyt*mal  attacks  of  colic 
Pain  rfldiatt'd  from  the  opigaHtrium  to  the  back,  girdle-like;  commonly  one  to  two 
houFH  after  food,  CHptvially  after  Aolid  food;  eulicky  puin  on  exertion,  «nd  esfMHsially 
on  bending  or  lifting,  ameliorated  on  assumiTig  the  recumbent  fK>sture,  lately  91ft- 
tric  pain  had  been  cnn.<*tant;  no  vumiting;  ImjwpU  sluggish;  tense  abdomen,  due  to 
meteoriam.  Headache,  vertigo,  hypothondriasia  were  present.  Ko  tumour  was  ever 
noted  by  his  physicians.  Various*  forma  of  diet  were  tried.  He  was  sent  to  a  gtom- 
acb  ajjecialial;  normal  gastric  cbemism  found.  Diagnosis:  nervoua  indigestioa. 
Treatment  acconiingly;  no  benefit.  As  he  had  had  Iue«  twenty  years  before,  in- 
unirtion  cure  for  syphilis  was  tried  unavailingly.  He  was  finally  sWHcn  by  Kuttuer. 
A  Hoiall  hernia  the  size  of  a  lentil  was  discovered  in  the  linea  alba,  two  fingen* 
breadth  above  the  umbilicus,  irreducible  and  very  sensitive  to  touch.  Operation  re- 
sulted in  restoration  to  health. 

Kuttner  remarks  that  these  cases  might  readily  be  mistaken  for  vari- 
ous abdominal  disorders,  and  especially  for  simple  gastralgia  and  enter- 
algia,  for  gastric  ulcer  and  carcinoma,  for  cholelithiasis,  and  for  gastric 
neurasthenia  and  hypochondriasis. 

Although  I  have  long  ha{l  in  mind  the  importance  of  this  i^nbject.  I 
was,  until  I  bepan  this  report,  unaware  of  the  extent  of  the  literature  on 
epigastric  hernia,  and  held  with  Davis,  that  its  dearth  was  ample  reason 

»  Berliner  Klinik.  imz,  Heff  40. 

*'  Mittheilungen    aua  den  t5renzgebieten  der  Mediein   und  der   Chirurgie,  Erster 
Band,  1896. 
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for  non-recognition  of  these  cases  showing  direct  and  reflected  gastro- 
intestinal syniptoins.  Davis  remarks  that  **the  leading  American  texl- 
|K>oks  on  siirger}'  do  not  mention  it  at  all,  or  dismiss  it  with  a  line.  Care- 
ful search  through  a  large  number  of  American  surgical  works  has  failed 
to  discover  a  word  to  indicate  the  severe  gubtric  symptoms  which  a  slight 
hernia  in  the  linea  alba  may  cause.'"  This  fact  probably  accounts  for  the 
imucity  of  knowledge  on  the  subject  shown  by  surgeons*  and  clinicians 
in  this  country.  Abroad  it  has  somewhat  received  the  attention  it  merits, 
but  not  at  all  generally,  either  by  clinicians  or  surgeons.  Doubtless, 
nowhere  is  it  commonly  recognised  that  even  a  very  small  hernia  in  the 
linea  alba  may  be  the  source  of  obscure  and  distressing  abdominal  symp- 
toms, nor  is  the  importance  of  a  search  for  these  small  hernias  as  a 
routine  procedure  in  the  examination  of  the  patient  very  generally  in  the 
mind  of  tlie  clinician. 

A  quite  complete  bibliography  to  1897  is  given  in  the  paper  by 
Kuttner,  and  in  that  of  Lathrop.  Since  these,  a  few  other  reports  of 
cases  have  appeared,  which  are  chronicled  in  the  "Index  Medicus.*^ 

It  is  a  strange  coincidence  that  the  above-mentioned  four  cases  of 
epigastric  linea  alba  hernia  occurred  in  persons  of  the  Jewish  race* 
Whether  it  was  a  mere  coincidence,  or  whether  there  is  any  special 
a^tiological  factor,  1  am  not  prepared  to  say.  Dr.  Segal's  patient  was  a 
carpenter,  and  a  very  hard  worker.  Dr.  Boas's  remarks  as  to  the  m-ciir- 
rence  of  this  variety  of  hernia  in  persons  of  the  well-to-do  class  refer  also 
to  Stewart's  case  of  the  young  man  aged  27  years.] 


Diagnosis  and  Differential  Diagnosis. 

As  we  defined  above  gastralgia  not  as  a  disease,  but  as  a  symptom  of 
a  disease,  we  are  oliliged,  strictly  speaking,  to  determine  in  each  case  the 
real  basis  for  the  gastralgia.  According  to  experience,  a  number  of  dis- 
eases are  known  to  us  in  which  gastralgias  form  a  more  or  less  prominent 
part,  such  as,  for  instance,  in  the  above-mentioned  hernite  and  in  anaemia. 
In  other  and  not  infrerjuent  cases  the  fundamental  affection  remains  either 
obscure  or  is  not  found  at  all;  we  must,  in  consequence,  content  ourselves 
with  the  svmptoms.  Sometimes,  however,  the  determination  whether  a 
gastralgia  or  an  entirely  different  disease  is  present,  becomes  difficult. 

The  gastralgic  attack  in  itself  has  nothing  typical  when  compared  to 
many  other  paroxysms  of  pain  in  the  abdominal  cavity;  the  manifestation 


•  WiirrPTi  finil  Ooiitd   f  TTifprnntionul  Tpxtlwok  of  Siirp:<*rY.  l«fl*21i  stnte  thnt  "far 
too  little  firominence  is*  given  to  thia  variety  of  hernia  in  the  toxt-books  on  eurgery," 
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said  to  be  characteristic  by  various  writers,  that  the  pain  is  reduced  by 

pressure^  is  just  as  deceptive  as  the  statement  that  the  attack  experiences 
relief  from  tlie  galvanic  current  (anode  at  the  point  of  pressure,  cathode  at 
the  vertebral  column).  By  excluaion  we  will  usually  arrive  at  the  right 
diagnoBis.  Only  if  we  succeed  in  palpating  the  pylorus  alternately  in  its 
relaxed  and  contracted  state,  diagnosis  of  pylorospasm  becomes  certain. 
The  assumption  of  a  nervous  spasm  is  only  plausible  when  organic  affec- 
tions are  out  of  the  question,  somelhing  that  can  be  proven  but  seldom. 
As  to  differential  diagnosis^  there  are  concerned  intestinal  colics,  choleli- 
thiasis, ulcus  ventriculi,  intercostal  neumlgia,  and  renal  colics. 

rnteMinal  colics  are  differentiated  from  gastralgias  by  the  fact  that 
they  are  associated  with  extensive  t^^mpany  of  the  abdomen,  and  are  pre- 
ceded by  temporary  or  persistent  irregularities  of  the  bowel  movements. 
Abundant  passage  of  flatus  or  abundant  dt.'fa?caiion  is  immediately  fol- 
lowed by  alleviation  of  the  troubles. 

In  typical  cases  the  differentiation  of  ga&iralgia  from  ckohlithiasis  is 
easy;  in  the  latter  there  is  enlargement  of  the  liver,  which  is  exceedingly 
tender  on  pressure;  a  knderness  is  usually  present  also  at  the  poMerior 
area  of  the  liver,  about  in  the  vicinity  of  the  twelfth  thoracic  vertebra,  in 
Rome  cases  very  close  to  it,  in  other  cases  a  few  centimetres  distant;  if 
icterus  is  present,  tlierti  can  hardly  be  any  doubt.  In  less  typic  cases  the 
differential  diagnosis  may  often  become  very  ditiicult.  Of  importance  is 
also  the  fact,  which  may  be  elicited  in  anamnesis,  that  in  cases  of  gall- 
stone colics  there  occur  dyspeptic  symptoms  of  various  degree  (partic- 
ularly often  stubborn  constipation),  and  tliat  a  descernible  connection 
manifests  itself  between  the  attacks  and  errors  in  diet.  Gastralgias  may 
also  be  mistaken  for  so-called  liver  neuraglias;  if  the  latter  are  essentially 
confined  to  the  hepatic  area,  a  differentiation  is  possible,  otherwise  it  may 
be  exceedingly  difficult. 

The  differential  diagnosis  between  gastralgias  and  ulcus  veniricuU  is 
not  dit!icult  in  pronounced  cases:  the  circumscribed  algetic  point,  epigas- 
tric as  well  as  dorsal,  the  independence  of  the  attacks  of  pain  from  the 
i|uantity  and  quality  of  the  fotuls,  tlie  alleviation  of  pain  while  resting  and 
exacerbation  while  moving  about,  the  stationary  nature  of  the  attacks  of 
pain,  etc.,  speak  in  favour  of  ulcer.  In  atypical  cases  (see  page  434)  a 
df  eigion  may  become  impossible  or  not  be  more  than  a  probable  diagnosis. 
I  emphasise  here  the  already-mentioned  (page  432)  diagnostic  significance 
of  an  algetic  point  which  is  situated  in  the  region  of  the  tenth  to  twelfth 
dor.-al  verteiira,  close  at  the  left  of  the  vertebra.  If  any  ajtiologic  founda- 
tion for  gastralgias  (see  below)  is  absent,  and  the  pains  are  stationary, 
we  should,  according  to  v.  Tjcube's  advice,  though  other  symptoms  are 
missing,  think  of  an  ulcer,  and  treat  the  disease  as  such.     Although  the 
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effect   of  a  regular  uker  treatment  does   not  decide  a   diagnoBis 
absolutely,  it  certainly  supports  it  to  a  high  degree. 

In  some  cases  intercostal  neuralgias  may  cause  symptoms  simulating 
gastralgia.     A  careful  observation  of  the  painful  arua  eoncerned,  either 

■  by  the  patient  or  the  physician,  furthermore  the  permanent  tenderness 
"^  along  the  entire  course  of  the  intercostal  nerves,  or  at  least  of  a  few 

points,  is  usually  decisive. 

■  Renal  colics  may  likewise  occasionally  simulate  gastralgia;  particularly 
as  the  patients  are  frt.*quently  not  capable  after  the  attacks  of  making 
known  the  exact  painful  area.  Through  accurate  examination  of  the 
urine,  and  the  search  for  blood  or  concretions  in  the  urine  after  the  attack, 
the  diagnosis  will  be  facilitated. 

The  above-men tioned  frequunt  occurrence  of  occult  hemiae,  as  well 
as  of  hernijE  in  the  abdominal  walls,  obliges  the  diagnostician  in  all  cases 
of  gastralgias  with  obanire  aetiology,  to  palpate  carefully  all  hernial  por- 
tals as  well  as  to  pay  attention  to  possible  herniEe  or  lipomata  of  the  linca 
alba;  they  are  easily  recognised  by  the  experienced  practitioner.  We 
must,  however,  carefully  consider  whether,  in  the  indivithui!  cases,  they 
are  just  a  coincidence  or  whether  they  represent  the  real  cause  of  tiie 
affection. 

^  The  treatment  of  the  gastralgias  requires,  above  all,  the  consideration 

of  the  primary  cause.  This  is  possible  in  a  large  number  of  cases  (malaria, 
abuse  of  tobacco,  genital  affections,  gout,  enteroptosis,  hernia,  retroflexio 
uteris  anaemia,  and  others);  in  other  cases  we  must  content  ourselves  with 
the  treatment  of  the  gaetralgic  attacks  themselves.     One  of  the  best- 

tkTiown  and  most  valued  measures  is  given  in  the  application  of  hot  com- 
presses or  beat  in  the  shape  of  hot  water  hags,  thennophores,  etc.  Per- 
haps in  a  few  cases  the  constant  current  {anode  at  the  epigastrium,  cathode 
at  the  vertebral  column  or  in  the  left  axillary  line,  from  five  to  ten 
minutes)  may  be  tried  as  a  curative  measure,  although  the  effect  is  usually 
B  not  very  great,  quite  aside  from  the  fact  that  an  electric  apparatus  is  not 
"  always  at  hand.  Oscr*^  occasionally  also  observed  that  the  pain  ceased 
on  application  of  the  fanulic  current.  In  cases  of  severe  kind  the  sub- 
cutaneous injection  of  morphine  (0.02)  or  codeine  (0.04)  is  the  best 
remedy;  or  suppositori^^s  of  morphine,  opium,  or  belladonna  may  be  rec^ 
ommended  after  the  following  formula: — 


Treatment. 


•*  Oser,  Die  Nfurosen  dea  Magens  imd  ihre  Beliandhmg,  Wii'n  and  Leipzig,  1885. 
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I^  Kxtracti  opii  ... 

Extntcti  bi»iladoiiiiiL-  . 

Butyri  cacacmis   

u.  f.  fiupjK)sitoria  No.  x. 

Sig. :     One  or  two  MuppoBitories  during  the  attack. 


0.05 
0,03 


In  Bome,  particularly  lighter  cases,  antipyrine  in  doses  of  0.5  to  l.U, 
alone  or  combined  with  small  doses  of  a  narcotic,  has  proven  ver}"  useful. 
User  (Lc.)  recommends  atropine  (0.0005)  twice  ur  thrice  a  day.  In  quite 
light  cases  good  results  may  be  had  from  the  administration  of  sulphuric 
ether  (10  to  25  drops),  or  ethereal  tincture  of  valerian  (lo  to  20  drops), 
or  chloroform  water  (1:100)  by  the  tablespoonfuL 

In  a  case  of  severe  gasiralgia,  Malliranc,^^  on  Kussmaul's  advice, 
applied  the  gastric  douche  with  w^arm  carbonated  water  with  excellent 
effect,  but  the  method  does  not  seem  to  have  found  many  followers.  We 
iimst  not  underrate  the  application  of  hot  poultices  or  mustard  plaster,  or, 
finally,  the  local  anaesthetic  (chloroform,  ethyl  chloride,  cocaine,  etc.). 

In  gastralfijia,  due  to  antemia,  I  observed  very  frequently  excellent 
results  through  amelioration  of  nutrition  by  a  rest-cure  combined  with 
food  rich  in  proteids  and  fats.  Likewise  I  saw  favourable  results  from 
living  (during  three  to  six  month:?)  in  the  country  or  mountains.  As  to 
the  treatment  with  iron  preparatione,  I  am  rather  sceptic. 

In  cases  of  gastralgia,  due  to  hernia?,  one  may  first  make  a  trial  with 
a  well-iitting  truss;  but  where  a  good  result  is  not  obtained,  surgical  treat- 
ment is  advisable.  Particularly  in  cases  of  linea  alba  hernia?  I  frequently 
observed  numerous  and  permanent  cures  from  surgical  intervention. 


(5)  Painful  Emptiness  of  the  Stomach.  ^i 

(Gastralgokenosis.)  ^P^l 

By  "painful  emptiness  of  the  stomach'*  (gastralgokenosi^,  derived 
from  yaa-TpaXy€ui^  gastric  pain,  and  jccvost  empty)  I  understand,  as  the 
name  says,  the  occurrence  of  pains  in  the  stomach  or  painful  pressure  in 
the  stomach  region,  which  appears  exclusively  when  the  stomach  becorae"? 
empty  and  whirb  is  relieved  by  ingestion  of  food.  The  affection  may  be 
periodical  or  pcrmarient.  According  to  my  view,  we  have  to  deal  with 
abnormally  severe  contractions  of  the  pylorus,  which  become  severer 
towards  the  en<l  of  digestion  after  liqucfication  of  the  ingesta.  and  prob- 
ably become  retarded  after  new  introduetiou  of  food.  I  Jiad  the  oppor- 
tunity of  observing  this  neurosis,  which  has  never  before  been  described, 


"  Malbratic,  Berliner  ktiniBche  Wociienachrift,  1878,  No.  41. 
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very  pronounced  in  several  cases;  a  slight  degree  of  the  same  seeiuri  to 
occur  more  frequeutly,  quasi  tiii  a  traiiriilion  from  normal  to  abuormal 
cooditions  of  irritations.  [Hemmeter^*  :states  he  hks  never  seen  a  case 
that  correspoods  to  Boat's  deseriplion  of  this  malady,  aud  suggests  that 
it  is  probably  a  gastric  hypenesthesia  associated  with  hyperperistalsis  and 
a  strong  secretion  of  HCL  I  believe  there  arc  cases  whieh  can  be  elassi- 
tied  under  the  toriii  of  gastralgokenosis,  cases  in  which  a  special  high 
degree  of  hypcrperistalsis  has  not  been  found,  and  in  which  the  hydro- 
chloric acid  reaction  was  not  above  the  nonual  amount;  1  havfe  partic- 
ularly one  case  of  a  woman  in  mind,  in  which  the  primary^  cause  perhaps 
might  have  been  an  occasional  or  rather  periodical  abuse  of  alcohol.] 

»H  Diagnosis. 

f  The  diagnosis  is  made  from  the  symptom-complex,  which  was  mani- 
fested, according  to  my  experience,  as  follows:  one  to  tw^o  hours  after 
meals  an  exceedingly  painful  pressure  in  the  epigastrium  makes  its  appear- 
ance, and  may  also  raiHatu  toward  the  back.  Under  some  circumstances 
the  pain  may  be  so  severe  as  to  embarrass  the  respiration  of  the  patient, 

Il'he  pain  appears  during  the  day  and  also  at  night.  The  paroxysm  usually 
is  of  short  duration,  a  quarter  to  half  an  hour.  This  pain  is  never  assa- 
ciated  with  the  sertsalion  of  buUmia,  although  it  is  relieved,  apparently  in 
a  very  short  time,  by  the  ingestion  of  milk,  cake,  or  other  substances. 
The  quality  of  the  food  previously  ingested  is  not  without  influence  in 
some  cases.  In  one  of  my  patients  an  attack  developed  every  time  he 
drank  white  wine  or  champagne,  or  ate  cake;  in  others,  a  similar  influence 
was  not  observed.  Some  of  my  patients  state  that  the  affection  becomes 
severer  after  excitement,  anger,  irregular  mode  of  living,  x^ccording  to 
my  observations,  the  malady  may  bs  stationary  or  periodical;  there  arc, 
moreover,  frequently  more  or  less  marked  signs  of  general  ncuraathenia, 
though  never  to  a  particuhirly  high  degree. 

The  examination  yields,  against  all  expectations,  by  no  means  exces- 
sive amounts  of  hydrochloric  acid;  on  the  contrary,  the  chemical  as  well 
as  motor  functions  are  found  to  be  perfectly  normal.  In  two  of  my  cases 
there  was,  besides  the  '^painful  emptiness  of  the  stomach,"  a  stubborn 
constipation;  after  the  latter  was  relieved  the  former  disappeared. 


^  Hemmeter,  Discu*L»»  of  the  Stomach,  Philadelphia,  1902,  third  edition,  P.  803. 
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Differential  Diagnosis.  ^ 

The  affection,  on  superfioial  observation,  could  be  miataken  for 
liiiliiiHa,  but  the  fact  that  ravenous  hunger  Is  not  even  hinted  at,  and  much 
lees  appears  as  a  charucteristie  symptom,  points  to  the  difference  of  the 
two  conditions.  The  no-called  superaciditj  also  could  be  assumed  as  the 
basis  for  the  malady,  but,  as  mentioned  above,  a  real  superacidity  was  not 
ftnjnd  in  my  examinations.  Though  periodic  occurrence  of  the  affection 
and  the  perfect  well-beinj^  in  the  intervals  speak  against  simple  super- 
acidity,  we  nm>?t  consider  whether  gastralgokenoBia  may  not  be  caused  by 
superacidity,  which  may  be  only  temporary.  According  to  my  experi- 
ence there  are  certainly  cases  in  which,  in  spite  of  the  most  careful 
examination,  deviations  in  the  functional  condition  of  the  stomach  can- 
not be  found. 

The  following  two  observations  may  illustrate  and  complete  the 
clinical  picture:- — 

Case  I. — ^Banker,  t^o  hereditary  history,  besiden  diildren's  (lisea«e«  was  never 
ill,  with  exception  of  sciatira.  Tlie  present  malady  has  lasted  for  ten  yean»»  iind 
made  its  appearance  first  at  long  intenals,  now  at  shorter  internals.  The  attack 
bej^ns  with  nauHeJi,  aalivatioot  and  yawning,  followed,  one  or  one  and  a  half  hours 
after  a  small  meal,  or  three  hours  after  a  larger  meal,  by  painful  pressure  in  the 
opigasitrium.  The  pain  is  sometimes  so  severe  as  to  embarrass  the  respiration  of  tti« 
]>atient.  The  attack  is  not  aaaociated  with  feeling  of  hunger.  The  pain  ia  relieved 
in  a  short  time  by  the  ingestion  of  rake  Ibis^i'it.  erackerl  or  wine,  milk.  etc.  Other- 
wise appetite  iy  good;  Innvels  regular i  weipiht  of  hculy  constant  at  100  kilo^.  Status 
prtesens:  strong,  healthy- looking  man»  with  normal  rirculatory  and  respiratory  or- 
giins;  no  albumen  or  sugar  in  urine;  epigastrium  not  tender;  borders  of  the  stomach 
normal,  no  fiplaftli-sound:  liver  edge  two  centimetres  below  costal  arch;  region  of 
gall-bladdfT  not  tender.  Examination  of  gastric  contents  one  hour  after  te^t-break- 
fast  yields  norma!  amount  of  food -remnants;  decided  IlCl  reaction;  total  hydrochloric 
acid  ^^0.21  per  mille. 

Cask  11. — Scbool-t*acher,  descended  from  healthy  parents;  nlMrays  healthy  in 
childhood  (no  children's  disea,se),  and  of  atrong  conntitution.  For  the  last  year  thero 
exist  peculiar  gastric  troubles,  whicli  occur  periotJically  every  six  or  eij^lit  weeks,  and 
then  disappear  for  several  monthft^  only  to  retnr  without  any  apparent  cause.  The 
trouble.<3  make  their  appearance  usually  during  daytime,  more  rarely  during  the 
night,  and  always  wbon  the  stomach  is  empty;  they  are  relieved  by  ingestion  of  & 
small  quantity  of  milk  or  bread,  but  not  at  all  or  only  slightly  through  soda.  In 
the  beginning  of  the  malady,  the  attacks  of  pain  were  accompanied  by  vomiting. 
which,  however,  did  not  occur  during  the  later  paroxysms.  Fueling  of  hunger  or 
heartburn  is  not  associated  with  the  attacks.  I  mention  especially  from  the  status 
pncflcna:  well-developed,  strong  man,  no  itcunisthenk  symptoms;  patellar  reflexes 
flliglitly  exnggeratf'd;  sh'ght  tenderness  in  epiga.'^trium,  no  atony.  Fasting  stomach: 
a  few  (two  or  three)  cubic  centimetres  of  greenish  mmriatic  contents.  Test-break- 
fast one  liour  after  ingestion;  normal  amount,  well  chyinified;  decided  HCI  reactioti, 
total  acidity  ^  56. 
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Treatment. 

In  order  to  avoid  the  occurrunce  of  the  attacks  it  is  advisable,  as  the 
patients  themselves  usually  have  already  experienced,  not  to  allow  the 
stomach  to  become  entirely  empty.     The  patients  had  better  always  carry 
_   with  thera  a  few  cakes  [eraekerisj  or  a  little  bottle  of  claret  or  milk.     [I 
H  always  recommend  for  this  purpose  a  small  bottle  of  milk  lunch  tablets  or 
V.  Merinj^i-'s  vigor  chocolate.]     Sinall  doses  of  opium  extract   (0.1)05  to 
_  0.008),  it  seems  to  me,  have  frecjuently  been  of  more  than  temporary  ser- 
f  vice  for  allaying  the  attacks;  small   doses  of   bromides  also   have  been 
of  use,     [Bromides,  I  believe,  may  be  useful  in  cases  of  neurasthenic  char- 
acter, but  usually  when  there  is  even  a  semblance  of  hyperchiorhydria  I 
would  advise  against  the  use  of  bromides  by  the  mouth,  because  in  many 
cases  bromides  will  rather  exacerbate  than  diminish  the  condition;   the 
bromides  are  better  given  by  the  rectum.]     Possible  other  troubles  (con- 
stipation, neurasthenia)  must,  of  course,  not  be  neglected. 

^  (6)  Stomach-bnm. 

■  Besides    heartburn,    there    occurs,    according   to   my    experience,   a 

■  neurosis,  not  heretofore  described,  which  may  be  designated  as  **stomach- 
bum,"  according  to  its  essential  spnptom. 

t  "Stomach-burn"  is  located,  in  distinction  from  heartburn,  not  in  the 

cardiac  region,  but  at  the  fundus  of  the  stomach;  but  it  may  extend  along 
the  ffisophagris  to  the  throat. 

I  As  in  all  other  neuroses,  stomach-burn  may  occur  as  a  permanent  or 

periodic  affection,  but  the  periods  thcmselves^and  this  is  of  characteristic 
importance  for  the  conception  of  the  trouble — are  entirely  irregular  and 
incalculable.     Though  the  mode  of  living  may  be  the  same,  they  may 

I  occur  every  day,  and  then  disappear  abruptly.  * 

Excitement  provokes  the  stomach-bum;  rest  and  diversion  may  cause 
its  disappearance.  Stomach-burn  is  absolutely  independent  from  the 
ingestion  of  food,  and  from  quality  and  quantity  of  the  ingesta.  Even 
on  an  empty  stomach  or  on  light  diet,  the  painful  sensation  may  exist. 
Astoniphing  also  is  the  inefficacy  of  alkalies,  and  especially  of  sodium 
bicarbonate. 
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Diasnosis. 

The  diagnosis  h  given  hy  tlie  clinical  picture  just  described;  more- 
over, it  must  be  ascertained  through  examination  of  the  stomach-contents 
that  superacid! ty  is  not  present.  The  finding  of  other  neurasthenic  fiigns 
will  essentially  support  the  suspicion  of  a  gastric  neurosis. 

In  order  to  iliustrate  the  clinical  picture  of  fttomach-burn  I  shall 
report  the  histories  of  two  patients,  as  follows: — 


Case  I. — Miss  M.  K.,  48  years,  teacher.  Patient  hfta  been  complaining  for 
twelve  to  fourteen  yeara,  and  at  intervals  of  some  we*?ks  or  months,  of  a  8en*atioD 
of  "burn"  as  if  fire  were  in  the  atomach.  The  bum  radmtea  to  the  arms,  shoulders, 
and  legs.  In  the  inter^'als  the  patient'e  condition  m  perfectly  good,  and  she  can  eat 
with  impimity  any  kind  of  food  except  aoid  food.  Since  January,  1900,  perniA' 
nent  burning,  day  and  night,  ha»  made  its  appearance  as  result  of  excitement,  and 
independently  from  eating.  The  »ame  decreases  when  patient  ia  moving  abovtt^  in- 
creases when  at  reflt.  Appetite  eontiniies  to  be  good,  bowels  are  regular.  Lo«s  of 
weiglii  durjng  the  hist  two  raoptha,  2  kilog^rammes.  On  exiiniinatjon.  p^^rfectly  nor- 
mal conditions  «f  eirculatory  and  renpiratory  apparatus  are  found.  The  abdominal 
examination  yields  gcnoral  f"nteroptofti«,  dii^placement  of  the  right  kidney  (second 
degree).     Stomach -con  tents  normal  ae  to  motor  and  seeretorv  function. 

Case  IT. — ^Mr.  Str.,  28  years  of  age»  merchant  in  Hamburg;  family  history 
good;  patient  was  never  ilL  For  the  previons  nine  years  he  has  had  gaatric  troubles, 
due,  as  he  atatea,  to  frequent  drinking  of  ief»- water  while  in  America.  The  troublea 
were  manifeiiited  in  the  beginning  by  pnins  in  the  stomach.  These  pains  formerly 
occurred  particularly  in  the  morning  Iwfore  partaking  of  footi,  but  disappeared  after 
breakfast.  Later,  pain  occurred,  at^ording  to  his  statement,  especially  after  eating 
cake  or  pie,  and  after  food  difficult  to  digest.  For  the  laat  three  months  pain  in  the 
at^^mach  has  not  been  present,  but  there  exists  bitrning  in  f/*e  ntomach,  which  often 
extemh  along  the  raute  of  the  frsopkaffus  upirardfi  to  the  throat.  The  burning  i» 
independent  from  meals;  administration  of  radium  biearboTiate  sometimes  brings  re- 
lief, at  other  times  it  does  not.  Patient  lost  about  10  pound?*  in  weight.  Appetite 
good,  bowels  regular.  Status  praesena:  welt-deieloped  nuin  in  defective  state  of 
nutrition:  skin  and  mucus  membranes  pale.  Prompt  reaction  of  pupita  to  light  and 
aecoiinnodation.  Reilexps  «f  tendona  active.  Examination  of  internal  organs  shows 
normal  conditions.  ColoHpaam  of  the  sigmoid  flexure,  1  Tine  without  albumen  or 
Hugar. 

Februarj'  W,  1901. — Teat-breakfast  contains  mucus,  free  HCI  7;  total  acidity 
30.     MathieuR<^niond  150  cubic  cent i mitres, 

March  1.  litOI. — Te««t-brenkfn8t  nnncid, 

March  8.  IftOl. — Te^t-breakfast  nnacid. 

March  15.  1901.— Te^t  breakfast:    fre<^  HCI  8;  total  acidity  .30. 

Patient  complained,  during  hia  ntny  at  the  clinic,  in  the  firnt  ticf)  werks  daily  of 
burning  in  the  Htomuch,  occaxionally  also  of  "heartburn";  later  the  "bum"  occurred 
less  often.  It  was  independent  from  the  meals,  and  wa«  not  influenced  by  drinking 
of  Bilin  water,  or  eating  of  cake  (crackers).  Patient  gained  5.5  kilos  within  twenty- 
four  days. 
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Treatment. 

The  treatment  has  the  task  of  strengthening  the  whole  nervous  sys- 
tem, of  improving  the  state  of  nutrition,  and  of  removing  the  stornaeh- 
bum.  As  to  the  hitter,  hot  poultices  and  bromides  (0.5  three  times  daily) 
have  been  of  service.     Chloral  hydrate  also,  in  small  doses,  is  worth  a  trial. 

[Cases  of  this  kind  are  sometimes  very  stnbhom  to  treatment,  a« 
the  complaint  is  frequently  of  a  decided  neuropathic  nature;  general 
curative  measures  and  suggestion  may  he  of  great  value.  In  one  ea^e 
the  best  relief  from  the  *'burn"  was  afforded  by  the  ingestion  of  ice 
cream.] 


I 


I 


n.    Motor  Neuroses  of  the  Stomach. 

(1)    liumination  or  Meryciam.^^ 

Prdiminary  Remarks, — liumination  is  either  nn  idiopathic  affection 
or  an  accompanying  symptom  of  a  disease.  The  malady  is  characterised 
by  the  fact  that  sooner  or  later  after  partaking  of  food  a  part  of  it  returns 
into  the  oral  cavity  of  the  patient.  According  to  its  taste  it  is  either 
reswallowed  or  spit  out.  The  whole  act  pas^iCs  off  without  any  exertion 
whatever,  without  disgust  or  any  feeling  of  nausea.  This  rcchewing,  from 
which  the  process  derives  its  name,  is  not  necessarily  associated  with  it; 
indeed,  as  a  rule,  it  is  found  only  in  the  insane  and  idiotic.  Korner'*  dis- 
tinguishes a  form  of  rumination  with  dyspepsift,  and  another  one  without 
dyspepsia.  We  are  hardly  mistaken  in  the  view  t!iat  the  dyspeptic  dis- 
turbances are  usually  of  secoTular)'  nature.  This  corres;iond9  to  the  fact 
that  the  examination  of  the  gastric  eonteuts  in  patients  afflicted  with  this 
affection  shows  results  of  most  varied  kinds   (Alt,''^  Boas/*  Jiirgensen,'* 


"Compare  aa  to  its  hifttorieallv  int^F^sting'  littrature,  tlie  following  trc^ntiaes: 
Peyer,  Merycoloj^ia  ^Ino  dc  niTninmitihiit*  et  niiiiiiisitimie  coinniPiitfiri}.  !1rtftil<?fe, 
1685;  Schneider.  Dan  Wiodrrkiiuoii  hcini  Mi-n^^chpn,  Ht^itlplbPTg  Medifiii.  An- 
niilent  I84fil;  PrtoK^jri,  Dw  motorischen  A'prriehtunpcn  dps  rncjifwlilirhpn 
Magenft.  Strnasburff,  18S2,  P.  124  et  nrq.:  Bnurnpvilk'  t»t  Sf^glas,  Dti  mrf'Tyrismo, 
Arch.  d.  neur.,  1SK3;  Jolmnnt-asen,  l'elK*r  das  Wiederkauen  beim  Menschen, 
Zeitachrift  filr  klinisrhe  Mpdicin,  Bd.  10,  P.  274. 

••  K("rncr,  Dputwhea  Arcliiv  fjlr  klinisrh*^  Mwlidn,  1SS3,  Bd.  33,  P.  544. 

«'  Alt  Bprliirer  kMnfaclie  Wop liPiiscIi rift,  1888,  No.  2C. 

»"  Bona,  ihid.,  Na  3L 

*•  Gh.  JliTg?nsen.  ib'ul,.  No.  46. 
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Kiiiliom,***  Ltfva,*^  Freyhan,*^  Decker,*"  G.  Singer/*  Mayet,*'  LiDOSj'ier  and 
Lemome/*'  [D.  Riesman*^],  and  others).  Eiiihoni  and  Detker  found  per- 
fectly iiomial  aiiiouDts  of  hydrochloric  acid  and  normal  motor  function. 
Among  my  numerous  cases  of  rumination  1  could  not  find  any  case  of 
pronounced  ectasia,  such  as  has  been  reported  by  others.  From  niminji- 
tion  developed  to  the  highest  degree  (which,  as  a  case  reported  by  Oser*' 
teaches,  may  under  some  circumstances  lead  to  the  gravest  disturbancea 
of  nutritinii)  down  to  occasional  and  temporary  rumination,  there  are 
intermediate  stages  of  all  varieties. 

According  to  my  opinion,  however,  it  is  not  yet  certain  whether 
niTiiitMition  may  not  occur  as  a  scrjuela  to  organic  gastric  afTectiona;  ^i 
least  I  observed  a  few  patients  afllicted  with  rumination,  who  were  not 
especially  troubled  by  the  rumination  itself,  but  who  told  of  other  dis- 
agreeable disturbances  (pressure,  fulness,  pain,  nausea).  "^Thether  these 
sensations  are  not  primary,  and  the  rumination  must  nilher  be  conceive 
as  secondary,  still  needs  explanation. 

[D.  Riesrann  reports  two  verv'  interesting  cases  in  which  hydrochlor^ 
acid  was  absent.  In  one  case  only  a  trace  of  lactic  acid  was  found,  in  the 
other  case  at  one  time  much  lactic  acid ;  these  examinations,  however,  were 
not  made  after  a  regular  test-meal.  In  the  latter  case  there  was  a  dis- 
tinct fhree-layer  separation  in  the  gastric  contents,  although  the  report 
reads  that  a  dilatation  of  the  stomach  was  not  present.] 

The  views  about  the  aetiology  of  rumination  vary.  Some  investiga- 
tors  (Dumur,  Lebert,  Oser,  and  others)  assume  a  permanent  paresis 
of  tlie  cardia;  others  (Einhorn,  Decker,  Dehio  and  others)  are  of  tJje 
opinion  that  wc  have  to  deal  with  a  reflex  neurosis,  which  is  caused  by 
mechanical  irritations  anil  leads  to  tem[)orary  relaxation  of  the  cardia. 
According  to  H.  liosentlml,  rumination  is  brought  about  by  an  increased 
motor  irritability  of  the  vagus,  whereby  the  nervus  dilatator  cardiae  as 
described  by  v.  Openchowski,  causes  a  dilatation  of  the  cardia  opening, 
and   through   this   an   antiperiatalais  of  the  a^aophagus   is   effected.     The 


♦"  Eiiiborn.  Npw  Yorker  medieints^f^he  Wochenschrift,  Mii>%  1890. 

*'  Leva»  ^inincln'riLT  iiieJieinisclie  Wot'liensclirift,  181)0.  No.  20  fttid  21. 

<*  Fri?iylian,  Ik'utsrho  mediciniHchf  Woc!it*nj*chrift,  IRfU,  No.  41. 

**  Dicker,  MilmliemT  mediuinisplie  Woelmnfichnft,  1802.  No.  21. 

"  0.  Shiger,    Wiener   TOfdiriniselii*   Presse,    1892,   No.   45;    Deutaches   Archiv  fQr 

klinisr'hp  Mediein,  1S93,  Bd.  51,  P.  472   (exhaustive  description  of  the  modern 

Btandfiof nt  on  Merj-ciHin ) . 
"  Majet,  Lyon  mCdlc,  IS9X  No.  10. 

*•  Linossier  and  L+^moinc,  Ro\^e  do  tti&dec.,  1893,  Tome  13. 
^^  Riesman,  The  Journal  of  Nervousi  and  Mvntiil  Diaeaaes,  June,  1895,  P.  35U. 
*«  0»ex,  lo. 
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irritation  of  tlie  vagus  is,  according  to  Rosenthal,  very  probably  of  cen- 
tral origin. 

[Hemmeter**  reports  a  very  Intercast ing  case  occurring  in  his  private  practice. 
The  case  ccinccriw  a  man  of  HH  years  of  age*  pianist  of  exceptional  ability.  Urdinarily 
and  when  in  a  quiet  frame  of  mind  he  rarely  ruminates,  but  when  lie  give**  iiistrutv 
tion,  particularly  when  lie  1ms  to  perforni  at  a  eoncert,  or  when  he  ia  emotionally 
excited  or  disturbed,  be  begins  to  ruminate  (rcswallows)  for  about  two  hours.  In 
order  to  stop  the  ruminating  he  induces  vomitings  wliicli  he  aceomplislica  very  csi^ly. 
On  one  occxiston  the  patient  had  not  ruminate*!  for  three  weeks,  when  the  time  came 
for  him  to  fuljflll  aji  engagement  at  a  concert.  The  author,  for  the  sake  of  study,  was 
presejit  when  he  took  hia  supper  on  the  evening  of  this  coneert.  Within  fifteen 
minutes  after  the  supper  thia  patient  had  begun  his  old  bad  habit,  which  kept  up 
during  tlie  entire  evening,  and  was  plainly  observable  while  he  was  performing  at 
the  piano  during  the  concert. 

Is  there  not  a  posgibility^  or  rather  probability,  that  the  conscious- 
ness of  the  pianist  that  he  wa*?  observed  by  his  physician  for  the  very 
study  of  this  affection  acted  in  reality  as  suggestion  to  rumination,  espe- 
cially as  Henimeter  in  his  report  considers  the  affection  in  this  patient 
as  an  old  bad  habit?] 

The  opinion,  which  had  already  been  advanced  by  Luschka  and 
Arnold,  namely^,  that  a  dihitation  ol  the  lowest  ymrtion  of  the  cesnphagus 
in  patients  suffering  from  rumination  constitutes  the  cause  of  the  per- 
verse regurgitation,  has  been  elucidated  in  a  very  interesting  manner  by 
Gustav  Singer*'*  and  v.  Haekor.  In  two  of  Singer^s  cases,  v.  ITacker  found 
a  dilatation  of  the  lower  third  of  the  cesophagns,  and  in  one  of  them  he 
observed  the  mucous  membrane  at  the  cardia  arranged  in  the  shape  of  a 
rosette,  a  fact  which  undoubtedly  must  he  attributed  to  an  increase  of 
the  transverse  section  when  compared  with  the  normal  transverse  section. 
Singer  correctly  refers  this  dilatation  to  the  ruminating  patient's  habit 
of  hasty  eating  and  quick  swallowing,  whereby  a  mechanical  expansion 
with  following  atony  of  the  lowest  portion  of  the  cesophagus  is  brought 
about. 


Diagnosis  and  Differential  Diagnosis. 

In  cases  in  which  the  patieuts  themselves  state  that  they  remasticate 
the  food  brought  up  into  the  mouth,  the  diagnosis  is  without  dilficulties. 
But  frequently  patients  state  only  when  asked  that  they  chew  anew  the 
food  brought  up  into  the  mouth.  On  careful  consideration  of  the  symp- 
toms,  mistaking  the  condition   for   vomiting  cannot   occur.     When   any 


ITemmet^^r.  Diseases  of  the  Stomach,  Philadelphia,  1902.  third  edition,  P.  760. 
Singer.  I.e. 
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doubt  exists,  the  fact  may  facilitate  the  diagnosis  that  vomiting  is  alw 
preceded  by  a  higldy  unpleasant  preparatory  stage  (malaise,  nan 
retching,  general  depression,  pressure  in  the  gastric  region);  whej 
rumination  is  not  at  ail  an  uncomfortable  condition.  The  affectioD^ 
ijiislaken  for  regurgitation  could  be  possible;  indeed,  both  eonditioH 
&imilur  to  a  eertain  extent,  in  so  far  as  rumination  is  aeoompaniod 
regurgitation.  In  the  latter  case^  however,  t!ie  food  does  not  c^^t 
to  the  mouth,  or  if  it  comes,  it  is  spit  out 

As  the  above-mentioned  possibility  of  a  primary  organic  disease 
the  stomach  may  exist,  we  will  have  to  examine  carefully  the  gastric  ( 
tents  in  all  cases  of  rumination  accompanied  by  painful  sensations  in 
stomach. 


Treatment. 

In  beginning  rumination  there  may,  under  certain  cireumstaiM 
some  prophyhelic  measures.  As  rumination  is  frequently  due  to  abl 
nially  hasty  eating,  we  must  urge  the  patients  to  slow  swallowing^  j 
tare  must  be  taken  that  the  patients  do  not  eat  when  alone,  as  then  t 
would  not  fear  observation.  Defects  of  the  teeth  require  the  inten 
tion  of  a  dentist.  When  rumination  is  well  developed,  the  same  mi 
urea  come  into  consideration,  besides  the  constant  suppression  of  t^L 
of  regurgitation*  That  such  an  auto-suppression  can  be  succ<^| 
carried  out  is  proven  by  cures  effected  through  this  measure  (Ponflg 
Einliorn);  some  eases  of  mine  come  into  the  same  class.  On  the^ 
band,  the  attempt  has  been  made  to  cure  rumination  on  the  base  H 
chemical  findings  of  the  stomach-contents.  Thus  good  reanlts  li 
obtained  by  Alt  through  administration  of  alkalies  in  cases  of 
acidity,  and  by  me  in  a  ease  of  subacidity  through  administral 
hydrochloric  acid.  In  treatment  of  rumination,  we  will,  of  course* 
to  consider  not  only  the  rumination  by  itself,  but  also  the  fiincti< 
the  stomach,  and  we  must  make  our  conelusions  from  the  finding 
diet  and  medicinal  measures.  Besides  the  auto-suppression,  introj 
faradic  treatment  and  strychnia  (0,001  to  0.003)  by  the  mouth  or 
dermically  in  the  epigastric  region  may  be  tried,  with  the  prospect 
cess. 

Some  writers  have  reported  that  rumination  existed  for  yeai 
out  causing  any  troubles,  and  that  only  the  attempt  of  suppress!] 
act  of  rumination  occasioned  pastric  disturbances.     When  ruminatii 
partial  manifestation  of  an  affection  of  central  origin,  the  latter 
the  subject  of  treatment. 
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(2)    Eefjurgiiaiion. 

By  regurgitation  we  understand  an  occasional  and  involuntary  ascen- 
of  food  from  the  Btomach  into  the  mouth,  from  which  it  is  then 
ejected.  The  condition  falle  to  a  certain  degree  within  the  limits  of  the 
normal,  and  only  when  the  ascension  of  the  ingesta  occurs  to  a  larger 
extent  and  conBtantly,  we  may  i?peak  of  a  pathologic  condition.  Evidently 
we  must  deal  in  regurgitation  with  a  proceBtJ  similar  to  that  in  rumina* 
lion;  and,  indeed,  a  habitual  regurgitation  may  gradually  develop  to 
rumination.  The  causes  of  regurgitation  are  the  same  ai*  those  of  rumi- 
nation. That  just  a^  in  the  latter,  imitation  may  play  an  important  part 
is  shown  by  the  folh>wing  case  observed  by  nie: — 

Mr.  S.,  student  of  philosopliy,  2t)  yems  old,  American,  comes  from  healthy  fam- 
ily. His  father,  who,  aa  Mr.  S.  statejn,  is  hy  no  means  neuraathenic^  has  the  habit  of 
"spitting  out"  the  food  after  t»ating.  Pativnt  hini!4elf  has  had  this  atTet'tion  from 
his  earliest  childhtM)d.  A  quarter  to  half  an  hour,  particuJarly  after  a  htrgi?  meal, 
the  food  Iwf^ns  to  l>e  brought  up  again;  he  usually  ejects  the  regurgitated  masses, 
but  reswallowa  them  again  when  in  eonipuny.  Patient  is  also  capable  of  regurgi- 
tating th«*  ingesti'ii  food  at  any  minute  at  will.  No  subjective  or  objective  «ymptoma 
of  neurasthenia  are  present. 

In  the  following  ease  regurgitation  developed  in  a  hysteric  woman 
immediately  after  childbed: — 

Mrs.  A.  F.,  30  years  of  age,  was  anjcmic  l>efore  marriage,  suffered  niurh  from 
hflemicrania :  her  menses  Tiere  irregular.  Th«  malady  began  in  1870,  a  few  weeka 
after  gfvinf^  birth  to  a  eliifd,  with  regurgilalion  of  swallowa  of  lluidf,  which  patient 
UHually  ejeeted.  Temporary  improvement  alternated  with  renewed  occurrence  of 
this  condition,  ho  highly  nnph-uKant  to  the  patient.  Appetite  rather  poor,  bowels 
cwnetipated.  Simultaneously  with  the  said  neuro}*iH,  drawing  paini*  at  various  parta 
of  the  body  appeared,  which  were  consiilerwi  partly  an  nervous,  partly  as  rheumatic. 
In  1890  the  regurgitation  was  Joined  by  severe  hurnittft  in  the  gaHtrie  region,  which 
was  not  relieved  by  nitrate  of  silver  and  iron.     (Canipiire  above,  p.  040. ) 

Regurgitation  disapjveared  through  Wetr  Mitchell  cure»  though  the  burning  re- 
tuma  occasionally. 

Peyer  (hr.)  reports  a  ease,  due  to  sexual  neurasthenia,  in  which  regur- 
gitation developed  besides  other  local  neuroses. 


Diagnosis. 

The  diagnosis  m  made  from  the  inanner  of  aseension  of  food  and 
liquids,  and  cannot  be  mistaken  for  vomiting,  owing  to  the  absence  of 
nausea,  etc.  Whether  in  the  individual  eases  regurgitation  or  rumination 
must  be  assumed,  depends  on  the  occasional  or  pemaanent  character  of 
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the  affection  [depends  upon  whether  the  regurgitated  ingesta  are  or  are 
not  remasticated].  It  may  be  considered  as  undoubted  that  pronounced 
rumination  may  be  preceded  by  a  stage  of  pure  or  mixed  regurgitation. 


Treatment. 

The  treatment  of  regurgitation  is  similar  to  that  of  rumination.  It 
le  affection  it?  caused  by  neurasthenic  or  hysteric  conditions,  these,  above 
allj  are  to  be  attacked  by  various  measures  (hydropathic  measures,  change 
of  climate,  electrotherapy,  etc.).  In  cases  of  sexual  neurasthenia,  the 
treatment  of  the  sexual  apparatus  is  most  important.  The  direct  treat- 
ment consists  of  regulation  of  diet  (slaw  eating,  thorough  mastication, 
watching  the  patient  while  eating) ;  furthennore,  the  consequent  suppres- 
sion of  the  act  of  regurgitation ;  finally,  the  intragastric  faradisation  of 
the  cardiac  region.  In  these  case^^,  too,  the  administration  of  strydmia 
might  he  worth  a  trial. 


(3)    IncoHtinenfia  PyhfiJ^ 

Preliminary  Remarks,— When  the  stomach  is  empty  the  sphincter 
pylori  is  usually  relaxed,  hut  not  during  the  period  of  digestion.  If  it 
can  be  proven  that  it  is  open  also  at  this  stage,  we  would  be  justified  in 
speaking  of  an  incontinence  of  the  pylorus.  We  may  assume  an  incon- 
tinence due  to  either  mechanical  or  nervous  conditions.  The  mechanical 
fonn  of  the  pyloric  incontinence  may  occur  when  the  sphincter  pylori  is 
destroyed  by  carcinomatous  ulceration,  by  cicatrised  processes  after  ulcer, 
tjr  in  stenotic  conditions  in  the  region  of  the  duodenum.  Thus,  Stiller 
mentions  a  ease  of  compression  of  the  duodenum  through  the  dislocated 
kidney  and  consecutive  pyloric  insufficiency.  I  have  described  a  case  of 
duodenal  stenoais^^  in  which  the  patient  died  the  day  after  a  surgicid 
attempt  for  removing  the  stenosis,  and  in  which  case  an  almost  complete 
obliteration  of  the  pylorus  was  found  on  post-mortem  examination.  The 
neurogenous  form  of   pyloric  insufficiency   is  exclusively  supported   by 


"  Literature. — Kbi*tpin.  V'olkmnnn'a  Sammlung  kHniwher  VortrHj***,  Xo.  155,  ttnd 
Deiitaeltea  Arcliiv  fflr  klinisclie  Metlicin,  Bd.  26;  Stiller,  Wiener  medicinischd 
WochefiBc'lirift,  1H79.  No.  4  rtnd  5;  Mdller-Wiirnefk,  B**rliner  klinische  Wochen- 
srhrift,  1877,  No.  30;  Oser,  Die  Neurosen  dea  Mngons  iiud  ihrp  Bohandluiip, 
1 885,  P,  9  J  M.  Rogenthal,  MaRenneurosen  und  Maf^^nkatnrrh  iind  deren 
Behandlung,  Wien  and  Tx'ip/jg,  ISSO,  P.  92;  E,  Wilkes.  Leber  die  Insufficient 
dcfl  P\loni«,  Tnan^.-Diftsf^rt.,  Bonn,  1RS5. 

»>  Bona,  Deutecbe  medkinisehe  WDclienadirift,  1801,  No.  28. 
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Ebstein.  It  concerned,  in  one  of  the  cases  described  by  that  author,  a 
complication  of  myelitis  due  to  compreission ;  in*  two  others,  hysteria, 
accompanied  by  tympany  of  the  intestines. 

Authoritative  writers  (Ewald,  Einhorn),  with  whom  I  agree,  consider 
incontinence  of  the  pylorus  as  a  very  rare  aifection.  Einhorn**  states  that 
the  fact  that  food  returns  from  the  duodenum  into  the  stomach  is  decisive 
of  the  diagnosis.  If  thiji  occur  to  a  greater  extent — email  amounts  are 
without  significance — it  would  epeak  for  defective  closing  of  the  pylorus. 

^^^B  Diagnosis. 

r  The  diagnosis  of  insufficiency  of  the  pylorus  reets  upon  the  proof  that 
CO5  or  air  introduced  into  the  stomach  escapes  constantly  into  the  intes- 
tine without  succeeding  in  inflating  the  stomach,  Ebstein  mentions  the 
following  symptoms  as  diagnostic  signs:  (1)  vomiting  ceases  which  existed 
before  the  occurrence  of  insufficiency;  (2)  occurrence  of  intestinal  tym- 
pany; (3)  occurrence  of  diarrhfT^a.  The  last-meDtinned  signs,  however. 
are,  as  Oser  and  Rosenthal  correctly  emphasise,  of  doubtful  diagnostic 
value. 

According  to  my  experience^  the  experiment  of  inflating  is  decisive 
only  if  it  always  gives  the  same  results;  1  have  repeatedly  observed  tem- 
porary insufficiency  of  the  pylorus  in  various  gastric  affections.  On  the 
other  hand,  a  paresis  of  the  pylorus  may  be  overlooked  when,  for  instance, 
it  is  due  to  an  organic  stenosis  of  the  duodenum.  In  the  above-mentioned 
case  of  duodenal  stenosis  I  could  inflate  the  stomach  Mra  viiam  exactly 
like  a  normal  one.  The  symptom  stated  by  Einhorn  could  he  of  diag- 
nostic value  only  when  simultaneously  it  would  be  demonstrated  that  the 
stomach  could  not  be  intlated  by  air  introduced  from  without. 

[Hemmeter^*  recommends  for  the  diagnosis  of  insufficiency  of  the 
pylorus  his  method  of  intubating  the  duodenum,  or  the  use  of  the  spiral 
revolving  sound  of  F.  Tvuhn  and  F.  B,  Turek  for  sounding  the  pylorus. 
Hemmeter  {Ix.)  quotes  an  interesting  observation  of  a  case  of  insufficiency 
reported  by  Scliiitz,^''  in  wiiich  it  was  possible  to  distend  the  stomach  by 
means  of  C0^„  but  not  by  air.  The  increased  irritation  of  the  mucous 
membrane  of  the  pylorus  by  tlie  carbonic  acid  gas  caused  a  contraction  of 


^  Einhorn,  Die  KrankhHten  dea  Mngetis,  Berh'n.  1898,  P.  319. 

"  Hemraeter,   Diseasei*  of  the  Stomneh,   PUilftilelphffi,   1903,  tliird  oditmn.   P.  56 

and    770;    Johns    Hopkins   Mt'dical    Bulletin,    April,    1895;    Archiv    filr    V'er- 

damiitBpskninlvhHten.  TM.  ii.  P.  '^f*, 
»*SchaU,  Pragt-r  nied.  Uoclienstlirtft,  1882,  No.  11. 
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the  annular  muscle,  but  with  the  forcing  in  of  air  the  stomach  did  not 
become  distended,  and  this  points  to  the  fact  that  different  degrees  of 
insufficiency  occur,] 


Trealment. 

A  treatment  for  incontinence  of  the  pylorus  does  not  exist;  for  pur- 
pose of  a  cure  we  ought  to  remove  the  cause  of  the  insufficiency.  Kin- 
horn  saw  good  results  in  a  case  assumed  as  pyloric  insufficiency,  from  intra- 
gastric faradisation  and  lavage.  The  mechanical  form  of  pyloric  insuffi- 
ciency is,  to  a  certain  extent,  a  curative  process,  the  removal  of  which  is 
consequently  not  indicated.  [Hemmeter  advises  a  particularly  careful 
diet,  massage,  internal  and  external  galvanisation  and  faradisation  apphed 
directly  to  the  pylorus  by  his  method,  douches,  and  eventually  also  by  giv- 
ing str^'chnine  (0.003  three  times  a  day).  In  some  cases  he  recomuieDds 
dilute  hydrochloric  acid.] 


(4)   Nervous  ErudaHon. 
{Enictatio  Nervosa.) 

Prdiminary  EemarH, — Nervous  eructation  is  manifested  by  the  fact 
that,  independently  from  the  meals,  paroxysmal  explosive  eructationa 
occur.  There  are  periods  in  which  belching  ceases  entirely,  only  to  be 
incited  again  after  some  time  by  known  or  unknown  causes.  In  general, 
we  assume  that  in  cases  of  nervous  eructation  we  have  to  deal  with 
swallowed  air,  which  is  evacuated  from  time  to  time  through  anti- 
peristaltic movements  of  the  stomach.  According  to  Oser  (Lc.)^  we  hafe 
to  deal  with  aspiration  of  air;  he  compares  the  stomach  to  an  elastic 
balloon  attached  at  the  end  of  the  oesophagus.  As  soon  as  the  circular 
muscle  fibres  contract,  air  is  expelled ;  and  as  soon  as  they  relax,  air  is 
sucked  into  the  stomach  anew  from  the  cesophagus.  Bonveret'^*'  does  not 
agree  with  this  view.  He  believes  there  is  a  \eTy  active  circulation  of  air 
from  the  mouth  to  the  cesophagus*  whereby  occasionally,  but  not  always, 
air  may  also  enter  the  stomach.  He  considers  the  real  cause  for  the  cir- 
culation of  the  air  to  he  a  spasm  of  the  phar^^-nx.  whereby  a  spaamodic 
deglutition  is  occasioned  and  the  aspirated  air  escapes. 

Nervous  eructation  is  particularly  frequently  observed  in  hysteric 
women,  although  there  are  attacks  of  this  kind  in  some  cases  of  neuras- 
thenic men.    I  especially  remember  a  very  troublesome  form  of  eructatio 


MBouyerct,  Lea  maladies  de  Testomac,  1893,  P.  600. 


nervosa  in  a  dentist,  which  refused  to  be  relieved  by  any  remedial  meas- 
ure. A  small  lipomatniis  hernia  was  discovered  by  somebody  else;  after 
an  operation  the  affliction  ceased  immediately.  The  causes  are  usually 
fright,  anger,  losses,  perhaps  also  hasty  eating.  Peyer  mentions  also  cases 
of  nervous  eructation  due  to  sexual  neuroses.  [I  had  under  my  observa- 
tion a  woman  who  was  alllicted  with  most  troublesome  eructations,  lasting 
day  and  night.  The  primary  cause  was  general  neurasthenia,  caused 
probably  by  marital  troubles  (divorce)^-or  were  the  marital  troubles 
caused  by  the  neurasthenia  i*  Patient  had  general  enteroptosis,  fibroma 
in  the  uterus,  and  was  of  ver}*  erotic  nature.  After  patient  had,  under 
special  diet,  gained  about  thirty  pounds  in  weight,  eructation  ceased  along 
with  tlie  disappearance  of  other  neurasthenic  symptoms.]  The  gases  pro- 
duced by  the  eructations  are  odourless^  and  consist  principally  of  atmos- 
pheric air. 

Some  time  ago  I  bad  oeca?iion  to  obsene  a  case  of  nervoi'.s  eructation  probably 
due  to  "itifection/' 

Mri*.  M.j  farmer's  wife,  aged  45  years.  Mother  and  an  aimt  (father'a  sister) 
auflcr^d  from  the  aarae  alfectiou,  from  which  patient  is  now  aufTering.  The  trouble 
has  lasted  as  long  as  ahe  can  remember.  It  appears  paroxysmal ly  lalx>ut  every 
week),  lasting  several  (three  or  four)  days,  and  disappears  gradually,  There  de- 
velop spasmodic  belloHving  (belehing)  eruetations,  which  follow  one  another  ten  to 
twenty  times  at  intervals  of  five  to  te^n  minutes.  Before  eructation,  marked  pres- 
sure; aftenvard,  relief.  In  the  intervals  between  the  periodical  attacks  there  exists 
often  loss  of  appetite*,  pressure  after  meals.  Otherwise  patient  bad  never  been  ill. 
Tlie  affection  is  essentially  exacerbated,  or  even  brought  about  by  excitement.  Dur- 
ing night  time  the  attacks  usually  cease,  but  there  are  occasional  exceptions. 


Diagnosis. 

The  diagnosis  is  not  difficult  as  goon  as  one  has  occasion  to  observe 
a  paroxysm  of  eructation,  and  sinmltaneonsly  considers  the  absence  of 
any  signs  of  an  organic  gastric  affection  (particularly  also  absence  of  objec- 
tive distension  of  the  stomach).  As  shown  by  a  case  from  Kussraaul's 
clinic,  reported  by  Ponsgen,  paroxysmal  eructation  may  occur  also  in  car- 
cinomatous stenosis  of  the  pylorus;  the  examination  of  the  stomach-eon- 
tents  in  doubtful  case  is,  therefore,  very  important.  In  all  cases  which 
were  examined  by  me  I  found  normal  conditions  of  hydrochloric  acid  and 
motility.  Of  diagnostic  significance  might  also  be  the  determination  of 
the  quality  of  the  gases  according  to  G,  Hoppe-Sey!er*s  method.^^  The 
detection  of  atmospheric  air  would  speak  in  favour  of  nervous  origin ;  that 
of  hydrogen,  carbonic  acid,  or  nitrogen,  in  favour  of  fermentative  products. 


*T  G.  Hoppe-Seyler,  VerhandL  des  Koug.  f.  innere  Medicin,  IS92,  P.  293;  Deutaches 
Arch.  f.  klin.  Med..  Bd.  50,  P.  82. 
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Trestmeitt* 

The  treatment  imist,  above  all,  consider  the  neurasthenic  basis  and 
the  aetiology  of  the  affection.  Change  of  climate  (mountain,  sea-ehore)  is 
Dsually  of  excellent  inHuence;  likewise  Jiydropathic  measures  are  to  be 
tried.  In  medicinal  respect^  I  prefer  particularly  the  bromides  in  small 
doges,  as  recommended  by  Oser.  I  have  not  enough  experience  with  the 
other  inedicines,  recommended  also  by  Oser,  such  as  arsenic,  extract  of 
belladonna  (or  atropine),  or  chloral  hydrate.  Sometimes  the  troublesome 
affection  disappears  without  any  treatment,  but  only  to  return  again. 


(5)    Pneumatosis. 
(Flatulent  Diatenaion.) 

By  pneumatosis  we  understand  a  condition  in  which  the  stomach 
markedly  expanded  witli  air,  whereby  a  sensation  of  unpleaswint  disten- 
Bion,  dyspnoea  (asthma  dyspepticum,  Henoch),  precordial  oppression,  etc, 
may  he  occasioned.  When  the  air  escapes  upwards  through  the  cardia  or 
downwards  through  the  pylorus,  the  torturing  feeling  ceases.  The  suffer- 
ing usually  occurs  periodically,  soraetiraes  without  evident  cause,  at  other 
times  subsequent  to  psychic  emotions.  I  observed  pronounced  cases  only 
in  men*  In  all  my  observations  the  functions  of  the  stomach  were  intact, 
and  the  iDge.-tion  of  food  does  not  have  any  influence  whatever  upon  the 
occurrence  of  the  paroxysms.  A  spasmodic  closure  of  the  sphincters 
pylori  and  cardjii?  has  been  assumed  in-  order  to  explain  the  condition. 
The  suffering  may  be  permanent  or  periodical,  appear  and  disappear 
through  external  influences. 

Pneumatosis  occurs  as  an  idiopathic  neurosis  nr  as  chief  s^Tuptom  of 
general  neurasthenia,  hut  aJso  as  a  more  or  less  pronounced  concomitant 
symptom  of  other  gastro-enteric  affections.  Thus,  an  abnormal  collec- 
tion of  air  occurs  ver}'  often  in  cases  of  atony  and  dilatation  of  the 
stomach.  Only  the  first-mentioned  type  is  to  be  accepted  as  pneumatosis 
in  the  stricter  sense. 


Diagnosis  and  Differential  Dia^rTiosis, 


The  diagnosis  is  made  partly  from  the  statements  of  the  patient, 
partly  from  the  observation  of  the  stomach  itself  during  the  parox}'sms, 
when  the  organ  is  found  to  be  distended  like  an  air-cushion;  the  respira- 
tion, as  well  as  the  pulse,  may  be  exceedingly  accelerated  or  irregular. 
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We  must  consider  whether  we  have  to  deal  with  the  stomach,  or  perha] 
with  a  distended  transverse  coIod,  In  a  number  of  my  case^  there  existed 
the  above-described  symptoni-coniplex  of  pneumatosis;  but  it  was  evi- 
dently caused  by  a  more  or  lu?ij*  pronounced  coprostasi*;  after  its  removal 
the  abnormal  collection  of  air  disappeared.  The  presence  of  an  organic 
gastric  affection,  particularly  of  a  gawtrie  dilatation  and  atony,  must  be 
excluded,  which,  in  most  cases,  will  not  be  diflicult.  In  atony  there  occur, 
as  I  reportedj'^'*  in  rare  cases  conditions  of  of  asthma  dyspeptieum,  which, 
however,  distinguish  themselves  essentially  from  pneumatosis  through  the 
course,  especially  the  vomiting.  Furthermore,  we  must  guard  against  mis- 
taking pneumatosis  for  certain  forms  of  angina  pectoris.  In  these  cases 
there  is  a  pain  located  in  the  scrohiculus  cordis  and  radiating  toward  the 
sternum  and  either  side,  which  disappears  very  soon  when  the  patient  is 
ux  a  recumbent  position  or  is  standing  quietly,  of  course,  often  with  eructa- 
tion of  air. 


Treatment. 

The  state  of  the  general  ner\^ou8  system  must  be  improved  by  applica- 
tion of  hydropathic  measures,  change  of  climate,  avoidance  of  psychic 
emotions,  etc.  As  to  medicinal  treatment,  ncrvina,  bromides,  cocaine,  and 
morphine  may  be  considered.  In  a  case  of  Ewahl*''"  hypodermic  injections 
of  morphine  were  accompanied  by  good  results.  In  some  cases  of  gastro- 
enteric pneumatosis  I  obtained  good  results  from  a  combination  of  extract 
of  calabar  bean  and  extract  of  nux  vomica,  according  to  the  following 
formula: — 

3  Extract!   phyftostigmatU * 0.5 

Extract]  niicis  vomica? 1.0 

Succi  et  pulveris  Jiquiritite q.  a. 

ut  fiant  pilulfe  No.  L. 

Sig,:     One  pill  three  timca  a  day. 


(0)    PerislaUic  UnreM  (KuseniauV^'^). 
(Tormina.  VentTiculi  Nervoaa — Gaatric  HyperperistnlBis.) 

While  under  normal  conditions,  even  with  increased  digestive  activity, 
visible  or  palpable  peristaltic  movements  of  the  gastro-enteric  canal  are 

8«  Boan,  Archiv  U\r  Vordtttmngskriinkhoit<-ii,  im^,  Bet.  2,  P.  444. 
w  Ewald,  KUnik  der  VerdaTiiingHkrftnkheitent  Bd.  2,  P.  428, 

•oKusfiinauh  Dte  peristaltische  Unnihe  deo  Magena,  etc.,  Volkmann'a  Sammlung 
kliniflcher  Vortrlige,  1880,  No.  ISl. 
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absent,  UDder  pathologic  conditions  peristaltic  actions  of  varying  duration 
and  extent  may  occur  in  tiie  alimentary  tract.  Sometimes  this  peristaltic 
unrest  may  concern  particularly  the  stomach,  at  other  times  the  intestine; 
or  stomach  and  intestine  may  exiiibit  thiss  peculiar  condition  simultane- 
ously. These  abnormal  peristaltic  movements  may  be  directly  felt  S£ 
"undulations  and  contractions  in  the  abdomen"  (Kussniaul).  and  may 
appear  at  any  time,  whether  the  stomach  is  full  or  empty,  by  day  or  night 
The  a*tiological  factor  of  this  abnormally  increased  motor  function  may 
consist  either  of  a  mechanic  cause  (pyloric  stenosis,  carcinoma  at  or  in  the 
neighbourhood  of  the  pylorus),  or  of  a  peculiar  motor  neurosis,  for  which 
Kussmaul  has  contributed  interesting  observations.  Peristaltic  motions 
can  be  seen  and  felt  likewise  in  the  region  of  the  intestines  when  the 
passage  has  become  difficult  in  any  way,  through  partial  dilatation,  or  if 
irritative  conditions  of  the  intestinal  mucosa  or  abnormal  fermentations 
are  present;  but  here  also  there  occur  purely  nervous  forms  of  excessive 
peristalsis. 

In  the  following  I  mention  briefly  an  interesting  case  of  this  kind  of 
tormina  intestinorum  nervosa  :^ — 

Miss  Mttrtha  F.,  22  yf^arn  old,  family  heAltli^-;  patient  always  well  except 
habituft]  hcadaehcs.  ]Iiia  li«cn  ill  for  three  [ireviouA  weeks,  &»  she  ntatc^si  as  reault 
of  eevere  exciteirieiit.  The  afTeetion  is  Tiianifested  aa  follows:  independently  of  in* 
gestion  of  food  or  other  conditions,  there  appear  at  daytime,  particularly  in  the 
aftcrBOon,  painn  in  the  abdomen,  ht^winniDjjj  on  either  side  and  drawing  towards  th« 
front;  after  a  short  time  a  ^jpurgling  noiae  beeonies  di-^tinetly  audible  and  the  pain 
ceases,  only  to  begin  anew  a  few  minutes  later.  During  the  paroxysm  of  pain  the 
abdomen  ia  markedly  distended.  Appetite  is  jjoor  sineo  beginning  of  afTeetion;  there 
is  fri^neritly  pressure  in  the  region  of  the  stomach,  nausea  and  vomiting;  bowels 
constipated. 

Statun  prspBpns:  abdomen  is  homi spherically  distended,  eorreaponding  to  preg- 
nancy of  the  eighth  month*  All  over  the  abdomen  loud,  tympanitic  sound.  At 
various  plares  imdulatorj-  contractions  are  setm  and  frit,  especially  to  the  left  and 
below  the  nmhiliciis.  which  last  for  a  few  seeonds,  disappear,  and  eontinue  townrds 
the  right.  SiTiinltaneousIy  with  {\w  relaxation  of  the  area  concerned  a  loud  gurgling 
is  heard  jiint  like  the  pushing  of  Huid  into  a  narrow  rylinder.  In  the  intervals,  on 
palpation  of  stomach,  nothing  abnormal  is  found,  espeeially  no  syraptoma  of  ectasia^ 
The  manner  of  oecurrenee  and  the  outlines  of  the  contracted  area  certainly  pnwo 
the  intestine  as  the  seat  of  aflfeetion.  Codeine  and  belladonna,  as  wrll  as  faradisa- 
tion of  the  abdominal  walls,  were  used,  with  permanent  effect. 

Besides  the  excessive  prrislaUtr  motions,  there  may,  as  Schiitx," 
Cahn,**-  and  Glax*'  have  shown,  appear  also  antiperistaUie  motions.    In 


*^  Sch«tz,  Prager  niedie.  Woehensehrift,  1882.  No.   11. 

wCahn,  Dent9*'h<'H  Archiv  f,  klin.  Medicin,  1884,  Bd.  35,  P,  402, 

•*Glax,  Pester  medicin-chirurg.  Presse,  1884, 
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Diagnosis. 


tbese  cases  the  waves  run  from  right  to  left,  while  normally  they  run  from 
left  to  right.  In  Cahn's  case  peristaltic  and  anlipenstaltie  motions  conld 
be  seen  siimiltancouslv. 

■  The  diagnosis,  as  far  as  it  concernst  the  fact  of  peristaltic  unrest,  is 

■  easily  made  by  inspection.  The  a^iology  of  the  phenomenon  is  more  diffi- 
cult to  discover.  An  exact  phytiiical  and  chemical  examiijation  will  give 
information  in  the  majority  of  cases,  whether  we  are  dealing  with  a 
mechanic  obstacle  or  with  KussmanTs  type  of  tormina  nervosa.  The 
state  of  the  general  nervous  system  must  be  thoroughly  considered. 


W  ThF 


Treatment. 


The  treatment  must  vary  according  to  the  letiolog}^  of  the  affection. 
In  the  purely  nervous  t^^pe  of  the  peristaltic  unrest  the  general  nervous 
system  must  be  strengthened  by  climatic  and  hydrotherapeutic  measures. 
Kussmanl  observed  in  the  above-mentioned  cases  a  favourable  influence 
from  the  internal  and  external  Application  of  strong  faradic  currents. 

Rosenthal,**  in  a  case  of  peristaltic  unrest,  accompanied  by  constipa- 
tion, obtained  good  results  from  the  administration  of  larger  doses  of 
bromides  and  extract  of  belladonna.  In  the  case  mentioned  above  I 
observed  the  attacks  cease  after  administration  of  codeine  and  belladonna 
and  the  application  of  electricity  to  the  abdominal  walls.  In  a  second 
case  of  mine  the  attacks  ceased  when  the  patient  was  admitted  to  my 
private  clinic  for  closer  observation."* 


(7)    Cramp  of  the  Cardia. 
(CardlospasTn,  Spasmodic  Dysphagia.) 

By  cardiospasm  we  mean  a  transient  condition  of  contraction  of  the 
lowest  portion  of  the  a^sophagus  associated  with  spasmodic  pain  in  the 
cardiac  region,  not  dependent  upon  any  anatomic  changes.  The  ingesta 
are  masticated  without  difTieulty  and  reach  the  tesophag^is.  In  the  lower 
portion  of  the  cesophagus  there  beginR  a  disturbance  of  deglutition:  the 
food  is  brought  np  again  witii  more  or  less  exertion  immediately  or  after 

•*  Rrt8t'Hthab  MappnnfnrnHPn  nnd  Map?pnkntflrrh.  Wipn  am!  Ijeipzi^,  1S85. 
•*  f  BoBs-Baach,  Dt  sen  hob  of  tlit'  Iiiteatinea^  New  York,  1901,  English  editian.  P.  524 
e*  acq.] 
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some  time,  only  a  small  part  of  the  food  reaching  the  stomach.  As  result 
of  this,  and  through  mechanic  disturbances  due  to  the  obstruction  in  the 
oesophagus,  the  state  of  nutrition  may  suffer  severely,  even  so  severely 
that,  as  a  case  described  by  v.  Monakow***  teaches,  the  fatal  ending  could 
not  be  avoided. 

A  slight  transient  spasmodic  narrowing  of  the  cardia  may  occur 
physiologically,  for  instance,  on  introduction  of  the  stomach  tube.  Fur- 
thermore, cardiospasm  may  occur  as  a  transient  and  less  serious  pathologic 
process,  or  as  a  chronic  and  grave  process.  ^'Etiologically  it  is  not  always 
easy  to  elicit  whether  a  peripheral  (ulcer,  superacidity,  slight  abrasions) 
or  a  central  irritative  process  is  present 


Diagnosis. 

The  transient  and  paroxysmal  cardiospasm  is  characterised  through 
painful  fraw/jtf  in  the  cardiac  region,  which  disappear  immediately  after 
the  state  of  contraction  has  passed,  whether  the  inciting  cause  was  natural 
or  artificial.  The  affection  is  rather  easily  recognised  as  a  neurosis 
through  its  periodic  occurrence,  and  the  seat  of  the  affection  is  easily 
elicited  In  the  majority  of  cases  through  the  peculiar  manner  of  occur- 
rence. 

Much  greater  difficulties  are  found  in  the  second  type  of  cardiospasm, 
the  chronic  cardiospasm.  There  may  exist  occasionally  normal  degluti- 
tion, but  in  the  majority  of  cases  serious  troubles  develop,  which  are  prin- 
cipally caused  by  the  organic  clianges  that  are  brought  about  gradually 
b}'  the  affection,  which  in  the  beginning  was  a  purely  nervous  spasm. 

As  the  following  case  may  perhaps  give  many  a  hint  for  the  diagnosis, 
we  will  report  it,  especially  as  cases  of  this  kind  are  not  overfrequent,  more 
in  detail  than  the  other  histories: — 

Mr.  A.  H.,  from  Biicnoa  Ayrea^  32  ypnra  old,  comes  from  healthy  familT,  but 
mother  i^  somewhat  nervoua,  on  account  of  uterine  trouble.  Patient  was  alwutb-n 
welL  In  1880  hfi  w^nt  to  Buenos  Ayres.  where  he  lived  a  restless  lifp,  irregular  in 
Ilia  Gating  and  drinking.  In  Murch.  1885,  putinnt  underwent  e«pe<?tally  severe  busi- 
ness excittiment,  which  wan  followed  in  the  beginninj»  by  crampy  f)ain«,  appturing 
about  threr  or  four  Amir*  after  rarh  mral^  and  rmtiating  towardft  bark  and  cheat. 
They  were,  however*  but  transitory,  Varions  roniedial  measures  were  without  effect 
These  pains  were  neeompanifd  by  n  certain  ''feeling'  of  anxiety'"  foppreasion]  in  the 
lower  |M>rticm  of  the  irsophaf^us,  asHoeiated  wifh  salivation.  After  a  while  patient 
nolieetl  that  the  pa-ssage  of  food  met  with  difficulties,  in  as  far  aa  he  succeeded  in 
overcoming  the  aame  only  by  preaaing,  awaMowin^,  and  drinking  of  water.     At  that 


••v.  Monakow,  Korrespondenzblatt  fQr  Schweizer  Aerzte,  1803,  P.  310. 
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time  dilatation  of  the  storanch  was  diagnoaticatttl  by  the  physician,  the  patient  was 
contine<l  to  a  atrict  diet,  lavage  of  the  Htotuach  waa  applied;  the  effect  obtained  wa* 
but  triiimitory. 

In  1887.  patient  eotisuitod  Profpssor  L.,  in  WOrzburg,  A  definite  fiiaf^osia 
wag  not  made,  as  patient  states,  but  gastrie  dilatation  was  excluded;  patient  was 
advised  to  iutroiiuce  i\  thin  bougie.  As  a  whole,  patient  felt  much  better  while  resid- 
ing in  Germany.  Already  on  the  return- journey  the  eondition  deteriorated  in  spite 
of  the  use  of  the  bou^e;  patient  lost  weight,  and  he  waa  compelled  to  leave  Buenos 
Ayrea  and  to  atiiy  in  the  eountry.  In  1800,  patient,  who  was  very  much  emaciated, 
again  went  to  ProfeaiK)r  L,  At  that  time  a  diagno.'^ifl  of  diverttc!e  was  made,  and 
patient  advised  to  be  fed  entirely  through  the  tulie.  After  this  treatment  also  had 
been  fruitless,  patient  conaultcd  Professor  E.,  in  Heidelberg^  whose  opinion  was  that 
it  concerned  a  weaknesa  of  the  gastric  niuscnlature,  ami  that  the  *'diverticle"  waa 
not  secondary  {  ?).  lie  advised  rest  and  Init  moderate  use  of  the  bougie.  The  ques- 
tion of  surgical  interference  came  up,  but  was  very  soon  dropped  aa  impossible.  In 
March,  1891,  patient  rftumed  to  Buenos  Ayrea,  and  intrrHiured  prvtly  thick  bougies 
into  the  Btonmeb,  whereby  hii*  condition  improved.  But  at  each  meal  large  amounts 
of  food  remained  lodged  alx>ve  tbe  atomach.  Patient  temporarily  gained  aoine  weight, 
but,  aa  a  whole,  his  condition  remained  the  same.  In  October,  1891,  patient  eaine 
under  ray  obaervution. 

Status  prtesena:  at  the  sternal  region  everywhere  full  sound.  Heart-aounda 
clear  and  distinct:  radial  pulse,  equal  on  either  eide.  Stomach  is  slightly  atonic, 
the  greater  curvature  on  a  full  stomach  fllxjut  two  centimetres  kn^low  umbilicus; 
nowhere  tenderness  on  pressure.  In  introducing  tbe  oesophageal  tube  one  encounters, 
at  a  diatanee  of  35  centimetres  from  anteriur  incisors,  a  resistance  which  at  first 
cannot  be  overcome.  At  the  stime  time,  patient  expresses  large  quantities  (half  a 
litre)  of  undigested  liquid  food.  He  succeeds  easily  in  doing  ro  when  he  bends  for- 
ward. The  liquid  masses,  which,  on  repeated  introduction  of  tbe  tube,  were  always 
examined  as  to  their  reaction,  react,  evidently  according  to  the  nature  of  the  ingesta 
and  the  time  of  their  retention  above  the  stomach,  sometimes  slightly  acid,  at  other 
times  neutral,  rnrely  alkaline.  Put  free  aridity  never  coutd  he  detected.  On 
microscopic  examination  it  was  found  that  the  masses  were  turgid,  slightly  changed 
food- remnants. 

After  removal  of  these  quasi  barricading  masaes,  the  tube  readily  passed  into 
the  stomach,  and  now,  if  the  stomach  was  full,  a  normal  chymie  with  HCl  reaction 
c^uld  be  extracted.  The  amount  of  hydrochloric  acid  was  in  normal  limits.  Patient 
had  made  use  of  thifl  experience,  and  removed,  before  every  mealtime,  the  retained 
ingesta  through  tbe  tubt»  introduced  as  deacribed  above. 

The  examination  of  the  deglutition  sounds  exhibited  a  distinct  first  Bound; 
the  second,  however,  varied;  at  times  several  minutes  after  degliitilion  a  rippling 
noise  could  Iw  heard,  but  not  the  normal  sound;  usually  it  was  entirely  lacking. 

In  consideration  of  all  conditiona  involved,  tbe  diagnosis  wavered  between  a 
deep-seated  diverticic — ^to  be  sure,  a  rare  occurrence — and  cardiospasm.  Patient 
himself  decided  the  differential  diagnosis.  He  made  the  observation  that  be  waa 
able  to  eat  a  large  meal,  consisting  chiefly  of  solid  food,  without  retention  of 
suhsfances  beinff  dftectfd  ov  mthnffiuent  (examination  by  mritng  of  ihi;  tube. 
After  tbe  patient,  with  my  consent,  in  the  following  days  had  ingested  similar  meals 
with  similar  reeulta,  the  diagnosis  was  decided;  tindouhtedly  there  was  a  temporary 
«pasm  of  the  cardia,  or,  perhaps  more  correctly,  of  the  subcardial  portion  of  tbe 
fundus  of  the  stomach.     From  this  moment  I    forbade  soup  diet  entirely,   advised 
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him  to  live  in  biH  uBual  nianner,  and  before  each  meal  to  introduce  a  thick  tube  and 
to  let  it  remain  there  for  a  few  miniiteB.  SimulUineously  small  doses  of  ammonitun 
and  scKlium  bromide  were  given  by  the  mouth,  and,  intraventricular  application*  ol 
weak  galvanic  currents  were  used.  The  result  w>ia  excellent;  the  patient  t?ould  eat 
any  kind  of  food,  took  his  meaU  at  the  table  d*bOte,  a  thing  be  had  not  been  able 
to  do  for  the  yeargi,  and  re^'overed  vinibly.  From  that  moment  only  ^small  amounts 
of  renmunli^,  or  nothing  at  all,  could  be  renioveil  from  the  ^rsophagua  on  introduction 
of  the  soft  tube,  and  the  eame  was  ako  empty  in  the  morning. 

The  diagnoMiH  of  spastic  cardiac  contraction  could  be  directly  demonstrated  & 
few  times,  for  when  verj'  thin  Nf^laton  catheters  were  introduced,  it  was,  thouf 
the  <p«opbagua  wan  entirely  empty,  imposaible  to  push  the  same  paat  the  cardia. 
Only  after  the  thick  c-atheter  had  been  pasaed  tbrough  the  cardia  and  left  there  for 
a  few  minuter,  the  thin  catheter  nl»o  eatiily  entered  the  stomach.  It  was  remarkable, 
also,  that  patient,  after  chnn^  of  diet,  pained  sixteen  pounds  in  weight  within  twO'] 
weeks.  Later  there  developed  a  permanent  dilatation  of  the  (Esiophagua.  Ketter* 
who  rt>port*?d  the  ease  from  F'leiner'H  clinic,  ussiLmea  aa  itti  cause  a  primary  relax- 
ation of  the  (paophagus.  But,  an  bIiovvu  by  the  previous  history  (bcc  above),  tho 
first  gymptoDia  were  tboae  of  a  true  eardioKpa»m,  which  was  followed  later,  aimilarly 
to  cases  of  spastic  pyloric  stenosis,  by  manifestation  of  retention  above  the  con- 
tracted portion. 


Differential  Diagnoiis. 

T]ie  diagnosis  of  a  spastic  cardiac  closure  encounters  hardly  any 
difficulties  in  cases  m  which  the  spasm  is  teropomry.  But  if  there  exist* 
n  permanent  spasm,  the  diagnosis  will  frequently  be  undecided  between 
ulcer  of  the  a*sophagii8,  carcinoma  of  the  cardia,  deep-seated  diverticle, 
and  cardiospasm.  Aa  to  the  differentiation  from  peptic  uk-er  of  the 
oesophagus,  we  must  consider  pain  regidarly  occurring  in  the  course  of 
the  oesophagus  or  at  the  cardia  at  the  time  of  ingestion  of  food.  If  it 
associated  with  ha^matemesis — ^it  will  be  difficult  to  distinguish  between 
bleeding  from  the  oesophagus  and  that  from  the  stomach— it  would  speak 
with  great  pro^mbility  in  favour  of  peptic  ulcer  of  the  tesophagus.  Rosen- 
heim*'* recorameuds  as  a  most  decisive  means  of  differentiation  the 
examination  through  the  oBSophagoscope.  [Compare  Professor  Dr.  lingo 
jStarck,  Die  Direkte  Besichtigung  der  Speifierohre,  CEsophagoskopie,  Wiirz- 
burg,  1905.] 

In  regard  to  other  affections  in  question,  we  give  a  table  of  the  most 
important  diagnostic  symptoms: — 


*T  Netter,  Archiv  ffir  Verdauungskrankheiten.  1898.  Bd.  4.  P.  114. 
•■  Rosenheim,  Pntholotjie  und  Therapie  der  Krankheiten  der  Speiseriihre  und  de* 
Magens,  1890,  2  Auflage,  S.  136. 
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Ag€: 


Esaminatttm  icith 
Bougi€  <tr  Tube: 


OatMe    Cantentai 


Carcinoma, 

AdTimced  age. 


F  r  e  q  u  e  D  t  jy 
tracen  of  blOHMl 
and  pus.  In  rmre 
casea  panic l«a  of 
the  tumour. 
Thinner  bomrlea 
or  tubea  paea 
easier  than  thick- 
er ones.  SocDc- 
1 1  m  e  a  B  m  a  I  I 
amounts  of  food 
remQanlB, 


Usually  no  free 
HCl. 


BicerticU. 

Independent 
from  ugLv 

Two  tiibea  are 
iDtrodticed;  one 
(o).  with  lateral' 
QpeninsB  up  to  a 
dlaiaDce  of  30 
ceoUmetres  frocQ 
the  t  e  i'^  t  b,  is 
pushed  tin  Id  the 
B  t  o  m  a  c  b  ;  the 
other  W  remains 
in  the  cesophagufl. 
If  watflr  in  Intro- 
d  u  c  e  d  through 
tube  ft.  H  cmQDOt 
be  aspirated 
through  tube  f>. 
hut  through  tube 
b    (RuBipers    ex- 

Eerimentli-  No' 
lood  or  pus  In 
the  (esophageal 
coQ  teats. 

Normal  or  su- 
peracid. 


Car<iU>9pa^m> 


Independent 
from  age. 

Thicker  bougies 
or  tubes  pass 
e&Hler  than  thin 
ones.  A  tube 
with  lateral  opt'O- 
Inga  is  passed  till 
it  reaches  t  h  d 
stenosis.  If  now 
water  fs  Intro- 
duced* and  aua- 
cultatlon  Is  per- 
farmed  tti  the 
stotDuch  region, 
the  tube  will  en- 
ter the  stomach 
(KelHog's  experl- 
menLj  No  food* 
r  e  m  a  a  n  t  B.  no 
blood  or  pus. 


Normal    or    su- 
peracid. 


DUatattcn. 


Independent 
from  age. 

tn  making  RuGQ- 

ffil's  experiment 
tiidt  diverticle). 
the  water  Iniro- 
d  u  c  e  d  through 
lube  b  may  be 
syphoned  out  or 
aspirated  through 
tube  H^  but  not 
through  tube  b. 
No  blood  or  pua 
Id  oesophageal 
remuanta. 


Normal. 


Through  introduction  of  a  tube  into  the  diverticle,  and  of  another 
tube  into  the  stomach  and  washing  out  with  coloured  fluids,  the  diagnosis 
of  diverticle  may  he  made  more  certain.  Through  Runtgen  rays,  diag- 
nosis can  be  ascertained  by  filling  the  diverticle  with  bismuth. 

It  must  he  added  that  cardiospasm  not  infrequently  develops  as  a 
result  of  neuropathic  conditions,  so  that  the  detection  of  other  nervous 
symptoms  would  8peak  in  favour  of  spastic  origin  of  the  cardiac  closure. 
As  shown  by  the  history  described  above,  real  dilatation  may  develop 
from  spasms  of  the  cardia  or  the  lowest  oesophageal  portion  when  they 
have  lasted  many  years. 


Treatment. 

Besides  the  rational  general  treatment  to  which  belongs  a  roborating, 
by  no  means  only  liquid  diet,  the  affection  requires  local  trcatmf'nt  by 
means  of  bougies.  Bougies  as  thick  as  possible  are  passed  into  the  stomach 
and  permitted  to  remain  for  a  long  lime.  Thin  bougies  and  ehjstic  tubes 
do  not  fulfil  the  purpose.  Of  internal  remedies,  there  are,  above  all, 
bromides  in  large  doses  (5  to  8  grammes  pro  die),  and  also  cocaine,  mor- 
phine, and  codeine,  the  effect  of  which  is  uncertain. 

In  the  above-mentioned  case  I  applied  weak  galvanic  currents  to  the 
upper  fundus  region,  after  introducing  an  electric  tube  into  the  stomach 
filled  with  water.  How  far  tbi^  application  aided  the  favourable  course 
it  is  difficult  to  state;  nevertheless,  the  intragastric  galvanisation  of  the 
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pars  cardiaca  ventriculi  deserves  consideration  along  with  tlie  other  cura- 
tive methods.  Where  abnormal  accumulation  of  air  leads  to  the  symp- 
toms of  cardiospasm,  the  air  is  to  be  removed  by  methodic  introduction  of 
the  tube,  and  the  patients  are  told  to  avoid  the  supernormal  swallowing 
of  air.  In  the  abovt'-mentioned  cases  of  v,  ilonakow,  h>"pnotic  suggestive 
treatment  was  ajiplied  without  effect,  but  chlorofonn  narcosis  was  accom- 
panied by  transient  ellect. 


(8)    Nervous  Vomifing. 
(Vomitus  Nervoaus,  [Habituftl  or  Rellex  VomitiDg].) 

PreUminar^/  Remarks. — We  mean  by  nervous  vomiting  only  those 
fonns  of  vomiting  in  which  the  gastric  mucosa  itself  is  intact  and  the 
stomach  represents  but  the  intermediate  organ  for  the  act  of  vomiting. 
The  vomiting  may  be  of  cerebral  or  spinal  origin,  or  it  may  be  reflex 
vomiting,  arising  from  various  organs  (genitals,  pharynx  and  larynx,  nasal 
mucosa,  kidneys,  liver,  s|>leeDt  peritoneum,  eseeum,  and  others),  or  may 
be  a  concomitant  symptom  of  neurasthenia  and  hysteria.  Special  con- 
sideration must  be  given  to  juvenile  vomiting,  gastric  crises^  and  the  so- 
called  ptriodic  vomiting.  The  subordination  of  certain  types  of  vomiting 
under  one  of  these  classes  is  not  only  important  for  a  perfect  diagnosis, 
but  offers  also  important  hints  for  their  treatment. 


Dia^nosts. 

The  diagnosis  must  be  divided  into  two  parts:  first,  to  ascertain  aa 
much  as  possible  the  nervous  origin  of  the  atTection;  and  stxiond,  to  elicit 
the  aetiology.  The  fir^t  part  may  encounter  difficuUies.  Stiller,  in  his 
excellent  hook  on  the  nervous  gastric  diseases,  gives  a  record  of  thos€ 
(Kiints  which  are  to  be  considered  as  to  the  nervous  origin  of  the  vomiting, 
as  follows:— 

1.  Facility  of  vomiting. 

2.  Independence  of  vomiting  from  quality  and  quantity  of  ingesta  in 
general. 

3.  Freakishness  with  which  certain  frequently  ver>'  odd  nutriments 
and  refreshments  are  retained  exclusively. 

4.  Occasional  selective  vomiting  of  certain  substances*  which  are 
even  separated  from  the  mixed  ch^Tue. 


I 
I 

I 
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5.  Carelessness  with  which  the  patients  usually  endure  the  habitual 
aHection. 

6.  The  astonishing  tolerance  of  the  body  to  the  effect  of  inanition 
caused  by  the  habitual  vomitings  even  when  the  metabolism  is  much 
reduced. 

7.  The  extraordinary  influence  of  the  slightest  external  and  internal 
conditions,  which  act  on  mood  or  temperament. 

8.  The  frequent  occurrence  of  vomiting  when  no  food  has  been 
ingested  and  the  sitonmch  is  apparently  empty. 

9.  The  presence  of  otlier  nervous  symptoms  8>Ticlironous  or  alter- 
nating with  vomiting. 

We  nuiy  add  another  point: — 

10.  The  absence  of  important  secretory  or  motor  disturbances  of  the 
etomach. 

While  with  careful  consideration  of  these  symptoms  the  nervous 
origin  of  the  vomiting  may  usually  be  recognised,  the  question  of  a?tiology 
is  more  difficult,  because  the  ensemble  is  not  infrequently  obscured 
through  a  series  of  concomitant  symptoms.  Especially  the  differentiation 
between  a  functional  neurosis  and  a  central  affection  is  frequently  made 
possible  only  by  most  careful  observation  during  some  length  of  time. 
Undur  no  circumstances  must  we  neglect  in  doubtful  cases  to  examine  for 
papillitis  as  well  as  for  albumen  in  the  urine,  and  an  examination  of  the 
genitals  (particularly  in  the  female)  must  never  be  omitted. 

(a)  Jiireniie  Vomiling. — In  school -children  there  develop  often  condi- 
tions of  dyspepsia,  cardialgia,  and  vomiting  as  a  result  of  mental  over- 
exertion. The  hitter  is  frequently  habitual,  daily  or  almost  daily,  but  in 
other  eases  it  shows  a  purely  periodic  character.  M.  Hosenthiil*""**  further- 
more mentions,  besides  the  dyspeptic  troubles,  csirdialgia  and  vomiting  as 
symptoms  common  to  four  similar  cases,  great  pallor,  slowing  of  the  pulse 
down  to  sixty,  dihUation  of  pupils.  In  all  these  cai*os  permanent  improve- 
ment followed  only  after  the  children  were  temporarily  removed  from 
school  and  after  roborating  cure  and  diet.  v.  Leytleii^**  also  observed  cases 
of  juvenile  vomiting  in  mentally  overburdened  children.  1  regard  the 
nervous  "school  vomiting"  as  an  affection  by  no  means  rare,  c'nnsidering 
my  numerous  observations. 

The  diafjnosis  is  conditioned  by  the  consideration  of  age,  appearance, 
and  the  above-mentioned  8ymplom8.  To  be  sure,  we  nmst  not  forget  that 
the  cause  of  the  vomiting  may  rest  in  an  organic  central  affection.     An 


*•  M.  Roeenthal.  ?iInponnriirnH<*n  und  M:ipfptikfttarrh  unci  deren  Behandlun^,  Wien 

and  Leip/Jg,  iHSti. 
Wv.  T^yden,  Zeitachrift  ftir  klin.  Medidn,  1882,  Bd.  4,  P.  005. 
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exact  analvsis  of  the  symptoms  and  observation  for  some  length  of  time 
will  probably  lead  to  the  correct  diagnosis  in  the  majority  of  cases, 

(b)  Crises  Gastriques,  Gastric  Crises, — To  Charcot  k  due  the  great 
merit  of  having  first  classically  described  this  peculiar  complication  of 
tabes  dorsalis.  There  are  typical  and  atypical  forms  of  the  gastric  criaea* 
The  former  are  distinguished  by  the  fact  that  there  appear  suddenly  dur- 
ing perfect  well-being  severe  cramp-like  pains  radiating  towards?  al)domen 
and  back,  which  are  followed  by  copious  vomiting.  In  the  beginning  fo^-nl 
is  vomited;  later,  mucus,  bile,  and  duodenal  juice.  In  rare  cases 
(Fournier/*  Charcot'*')  there  may  occur  ha^matemesis,  which  may  bring 
diagnostic  doubts.  The  vomiting  occurs  during  day-time  repeatedly,  often 
every  hour  or  still  more  frequently.  The  patient  is  immediately  confined 
to  bed.  there  is  excesigive  weakness,  appetite  is  lost  entirely,  but  there 
exists  great  thirst.  The  urine  is  scanty  and  light  of  colour,  bowels  are 
constipated,  the  abdomen  is  much  retracted,  the  pulse  is  small  and  8oft 
As  a  whole,  the  patient  presents  a  picture  of  severe  collapse.  During  the 
night  the  spasmodic  vomiting  usually  ceases,  to  return  again  on  awaken- 
ing. Apart  from  this  interruption  the  attack  may  last  for  two  to  eight 
days,  or  even  longer.  The  vomiting  may  cease  just  as  rapidly  as  it  came; 
a  feeling  of  hunger  returns  in  the  highly  debilitated  patient,  and  he  can 
eat  and  endure  again  all  kinds  of  food.  There  are,  however,  deyiationfi 
from  this  typieal  course,  as,  according  to  observations  of  v.  Leyden.'* 
vomiting  in  gastric  crises  may  be  very  insignificant  or  may  be  entirely 
absent.  On  the  other  hand,  according  to  my  experience  with  two  ca«C8 
of  tabes,  the  pain  may  be  but  slight.  In  some  cases  there  develops. 
according  to  my  observations,  a  condition  of  chronic  crises  which  may  lajit 
for  weeks  and  months.  Finally,  the  attacks  are  not  to  be  referred  to  the 
stomach,  but  to  the  intestines;  they  are  designated  as  crises  enifriques 
(intestinal  crises). 

Tlio  dmfjnost^  is  readily  made  when  manifest  symptoms  of  locomotor 
ataxia  are  present;  but,  as  mentioned  above,  the  gastric  crises  are  often 
one  of  the  earliest  symptoms.  In  n^enj  case  of  periodic  romiitn^  tkt 
reaction  of  the  pupils,  tendon  reflexes,  and  the  sensibiHty  are  to  be  tested. 
But  even  if  these  symptoms  should  be  normal,  the  prognogis  of  periodic 
vomiting  ought  to  be  made  cautiously,  as  observations  of  Charcot^*  have 


^1  Foumier,  I.<ecoiifl  sur  la  p^riode  prf'Htaxique  du  t&bes  d^origiiie  sj-philitiipM^ 

Parifl,  1885. 
^'  ChHreot,  Giiz.  mfHlw,  de  Paris,  September  28,  1880. 
"  v.   T/eydcn,   Verhnndliingcn    der   Ge»eUachaft  der   Charit^rsie,    Berliner 

Wocliensiclirift,  1««8,  No.  53. 
'*  Clmrcot,  le. 
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Fhown,  because  the  ela^ssic  symptoms  of  tal>es  may  make  their  appearance 
many  years  after  the  first  occurrence  of  the  crises. 

(c)  Periodic  Vomiting, — In  otherwise  healthy  persona  there  develop 
Hometimes,  usually  in  definite  intervals  (of  two,  four,  eight,  twelve  weeks, 
etc.),  attacks  of  vomiting  which  very  much  resemble  the  el  mica!  picture 
of  the  gastric  crises.  The  attacks,  which  were  first  classicully  described 
by  v,  Leyden,'*  begin  either  with  certain  prodromal  s}Tnptonis  (headache, 
sensation  of  ^veaknes.s,  ]ai>8itude,  etc.),  or  begin  in  the  midnit  of  apparent 
good  health.  The  paroxyeni  starts  either  exactly  analogous  to  the  typic 
forra  of  gastric  crises,  with  severe  gastric  pain,  radiatiug  to  the  sides  and 
back,  which  is  followed  by  vomiting,  or  vomiting  introduces  the  attack. 

First  food,  later  mucus,  finally  bile  and  duodenal  Juice  are  vomited. 
The  clinical  picture  is  very  similar  to  that  in  gastric  crises  [see  above]. 
The  condition  in  severe  eases  may  last  from  one  to  fourteen  days;  at 
night  the  paroxysm  is  usually  interrupted  by  sound  sleep.  Quite  sud- 
denly normal  appetite  and  tolerance  for  all  kinds  of  food  return,  so  that 
the  patient,  though  still  weak  and  debilitated,  is  able  to  leave  the  bed. 
His  appearance  gains  the  former  freshness,  the  body  the  normal  tension, 
bowels  and  urine  secretion  become  regular. 

If  we  would  content  ourselves  with  the  diaffnosis  of  periodic  vomiting 
itself,  the  condition  would  be,  in  almost  all  cases,  readily  recognised,  from 
ihe  clinical  picture  first  described.  But  there  are  other  gastric  affections 
which  may  present  similar  pictures.     To  these  belong: — 

1.  The  above-mentioned  gastric  crises.  Of  differential  importance  is, 
as  I  have  empha.sised,"'*  the  fact  that  the  gastric  crises  show  an  at}"pic 
occurrence,  namely,  that  they  may  occur  in  irregular  intervals  of  weeks 
and  months,  while  in  the  so-called  idiopathic  vomiting  a  certain  typic 
periodicity  is  undoubted.  It  is  true,  no  positive  importance  can  be 
attributed  to  this  symptom. 

2.  Periodic  supersecretion  (Riegel,  Jaworski,  Eeichmann,  and  othera) 
may  be  readily  detected  by  means  of  the  stomach  tube.  (lastroxynsis  also 
may  be  easily  differentiated  from  periodic  vomiting,  tlirough  the  severe 
headache  introducing  the  former  and  the  vomiting  of  intensely  sour 
masses;  after  the  vomiting  the  attack  usually  ceases. 

3.  Malaria  dyspepsia  may  be  thought  of,  but  in  these  cases  the 
vomiting  is  not  so  pronounced;  the  symptoms  point  more  to  an  organic 
gastric  affection.  An  enlargement  of  the  spleen,  w!iich  would  speak  in 
favour  of  malaria,  may  be  absent  (M.  Rosenthal,  v.  licube). 

[Hemmeter^^  quotes  in  his  text-book  the  report  of  a  case  of  period- 

w  V.  Ley  den,  Lc. 

'•  Boaa,  Deutsche  niedicimsche  Wochenschrift,   1889,   No.  42. 

"  Hemmeter,  Diseases  of  the  Stomach,  third  edition,  P.  386. 
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ical  ha^matemesis  occurring  ever)'  thinl  day,  which  was  cured  by  quinme. 
In  gastric  troiihle  showing  any  periodicity,  the  blood  ought  to  be  e.xamim 
for  the  presence  of  the  malarial  parasite.] 

The  real  cause  of  the  stilferiiig  ought  to  be  determined  in  order  to  derive 
some  prognostic  and  therapeutic  hints.     Although  the  disease  may  oc 
as  an  idiopathic  neurosis  (vagus  neurosis,  ?.  Ley  den),  palpable  causes 
be  existing  for  the  periodic  vomiting,  as,  for  iastance,  dislocated  kidn 
bydronephroses,  uterine  and  ovarian  affections,  entozoa,  nicotinism 
a  special  set io logy  is  not  evident,  tlie  prognosis  must  be  made  very  catt 
tiously,  in  consideration  of  a  possible  incipient  or  later-developing  spi 
disease,  paTtieularly  tabes. 

[The  following  case  of  gastric  crises,  which  has  been  under  my  obi 
vation  for  over  six  years,  is  worth  describing  here,  not  only  for  the  f 
that  for  a  number  of  years  it  apparently  has  been  the  first  and  only  ey 
torn  of  tabes  dorsalisj  but  also  as  to  the  treatment  administered  in 
case,  which  was  undoubtedly  of  excellent  effect  upon  the  gastric  crises: 

[J.  F..  painter,  born  1847*  in  Philadelphia.  His  father,  a  fireman,  bard  drin 
died  when  40  years  of  age,  of  consumption.  Mother  had  womb- trouble^  60  yenr:*  of 
agie,  died  of  a  ha?riiorrhrtge  while  sitting  in  a  chair,  after  having  been  afflicted  with  J 
"cold,"  A  brother  dk'cl,  when  alHuut  (10  y^^ars  akl.  of  ffjmplaiiit  Himilar  to  whM 
patient  has.  Another  brotlier  died  of  heart-trmible  and  dropsy,  when  04  yours  old. 
A  third  brother  died  in  chihlltooii.  A  slater  diiMl  when  young.  Patient  is  the  younge«t 
ohiltl.     Muther'K  s^inter  died  of  heart-tronhle  nnd  dropsy. 

ratieiit  L'iUinL'  tinder  my  obHervation  in  the  Philadelphia  Polyclinic  Hospital 
summer  of  1900. 

HiJttotff, — Patient  was  healthy  when  a  child,  except  measle.H.  Had  gonorrU' 
several  times  before  he  married,  at  the  age  of  twenty-one.  His  wife  is  healthy,  had 
three  children,  one  cbihl  one  year  after  marriage,  and  hvins  seven  years  alter  mi 
riage.  (hie  of  the  twins  died  nf  pneumonia  at  the  ngc  of  (our  year:*.  No  mi 
riages.  Patient,  at  the  age  of  34.  had  an  nicer  on  the  jienis,  which  took  alwut 
to  six  weeks  to  lieal;  he  had  sore  toiij3:ne  and  sore  throat,  hair  fell  out  somew 
no  niHh—  he  ttwjk  medicine,  never  had  iniinctiona.  Patient  felt  pretty  well  till  fift<»*»n 
years  ago.  Had  pain  in  the  Hhouhler — sonietimea.  right,  Bonietimcs  left — lasting,  in 
the  be^nning.  only  a  aeeond — there  waa  a  kind  of  stinging  pain — ^gradually  getting 
wor&e  and  more  painful,  lasting  a  day  or  two.  Then  he  vomited — ^no  real  pain 
the  stomaeh — a  pint  at  timew,  every  half  to  one  hour;  iMintinued  Bomolimes  for  th 
or  four  daye;  remained  in  bed.  Tlie  vomit  had  plenty  of  mticuft  and  bile;  tast 
more  bitter  than  sour.  Sometimes  the  attack  histed  a  whole  week,  could  not  eat, 
felt  miserable,  weak,  di/.zv — had  several  fainting  spells,  once  in  hia  phy»ician'fi  o; 
After  the  attack  could  eat.  drink,  and  smoke  (ejgars  and  pipe)  ;  waa  rather  a  he»" 
drinker  (five  to  six  whiskeys,  even  up  to  ten  to  fifteen,  nuieh  heer,  "plenty  drunk* 
He  felt  all  right  till  a  renewed  attack  enme  at  intervals  of  three  or  four  to 
months. 

He  stated  that  lie  had  been  under  treatment  by  a  number  of  physicians  and 
various  hospital  dispen.saries,  but  had  not  received  any  marked  relief. 
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At  the  time  of  his  first  visit  to  the  Polyelijiie  he  was  examined  by  Dr.  E.  B. 
Sharp,  of  C'amden,  N.  J.,  and  inyKelf,  iis»iHtuntH  to  Dr.  D.  D-  Stewart  at  the  I>epart- 
ment  for  Dij^enses  of  the  Stomarh  ami  Intestines. 

Patient,  53  years  of  age»  ki5  centimetres  tall,  weighs  115  pounds,  eitiueiated, 
but  not  very  weak.  Chief  complaint,  attacks  of  pain  in  the  stomach  and  baek»  and 
vomiting  of  »our  liquid  masses.  In  the  inbersala  between  the  attacks  feels  pretty 
well  and  very  cheerful. 

Examination  shows:  lungn  normal,  heart  slightly  irregular,  liver  somewhat 
enlarged;  no  pain  on  pres-^iire  on  stoniacU  or  intenLinesi.  I^eft  pupil  very  muoh  con- 
tracted, right  one  less  eontraeted;  knee-jerks  lost;  very  slight  ataxia;  co-ordination 
fairly  good;  dixzinesa  on  closing  eyes;  sensation  of  temperature  and  muscle-tonus 
normal;  no  amesthcs^ia;  sen:^ition  of  belt  around  the  body  not  present.  Ilia  howela 
are  constipateiL  Urine  at  times  scanty,  but  by  no  meanB  ahvayn  ho;  albumen 
present;  no  sugar;  an  occanjonal  hyiiline  cast.  Oral  cavity  does  not  show  anything 
abnormal;  no  blue  (lead)   aeam  on  the  gums. 

t^tomaeh  examination  shows  a  flliglii  dilatation,  but  fairly  good  motor  func- 
tion. Various  test-meals  always  yield  a  high  degree  of  hydrochloric  acid;  no  fer- 
mentation acids. 

Treatment  ( general! :  inunction  with  mercury  |  vasogen-hydrargyruni  oint- 
ment) and  potassium  iodide.  Ijocal.  Priessnitz's  rmscbliiige  (cold  wet  pack)  over 
night,  lavage  of  the  wtoniach  wjth  nitrate  of  silver  solution  ll  to  1000 J,  followed 
by  bismuth.  Tlie  amount  of  hydroehloric  acid  decreased  markedly.  For  the  pain 
I  admin iatereil  <x^casional  do«es  of  cocaine  hydrophlorate  in  capsules.  Patient  came 
to  my  private  office  in  March,  IROl.  and  has  been  under  my  observation  aince.  In 
other  cases  of  locomotor  ataxia  I  had  found  pills  of  nilver  nitrate  (argent,  nitr. 
0.25,  argilK  alb.  q.  s.,  ut  flunt  piluL  No.  xxv,  one  pill  evening  and  morning)  of  good 
ser\'lce,  and  I  administered  these  also  in  this  patient.  Patient,  for  the  last  four 
•yeare,  has  had  decided  relief  through  the  treatment;  attacks  are  slighter,  and  some- 
times do  not  return  for  a  year;  bowels  move  regularly  every  day.  Patient  has 
gained  as  much  aa  34 '4  pounds  in  weight. 

In  tlie  last  two  years,  however,  he  showed  decided  signa  of  lost  compensation 
of  the  heart,  and  di^turhances  in  the  portal  vein  system;  at  various  times  ascites 
and  anasarca  showed  themselves,  which,  however,  readily  disappeared  after  calomel 
and  digitalis.  On  one  ocoaaton  the  ascites  was  of  such  a  degree  that  within  thirty 
hours  twenty- four  quarts  of  urine  passed,  besides  the  water  evacuated  with  the  stool. 

Patient,  at  the  present  time,  in  a  fair  condition,  and  has  fre<juently  worked  at 
his  usual  occupation,  house-painting.] 


Treatment. 

The  treatmeiit  of  vomUvs  nervosns  must  be  directed  principally  to 
the  iindeThiTig  cause.  Only  when  the  cause  remains  ohBcure  we  have  to 
content  ourselves  with  symptomatic  treatment.  Its  main  principles  are 
rest  and  avoidance  of  external,  and  particularly  psychical  influences;  un- 
der these  circumstances  isolation  of  the  patient  or  change  of  climate  is 
frequently  of  greatest  importance,  especially  in  the  young.  Dietetically, 
it  must  be  remembered  that  the  more  Euid  is  contained  in  the  stomach, 
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the  easier  the  stomach  is  emptied.  The  fluid  should  therefore  be  limited, 
and  ehould  rather  he  replaced  by  easily  assimilable  solid  substances;  of 
courBe,  these  also  only  in  small  quantities,  as,  for  iu^tance,  tiakes  [crackers, 
biscuitsj,  zwieback,  scraped  beef,  soft-boiled  eggs,  rice,  farina,  naodlee, 
and  similar  food.  lee-piJlg  have  an  important  sedative  action.  [I  find 
that  usually  ice  increases  thirsty  which  results  in  the  desire  for  more  ice; 
and  the  effect  is  frequently  the  reverse  of  what  is  expected;  the  patient 
Tomita  more  frequently.  If  thirst  is  present,  rinsing  the  mouth  with  hot 
water  allays  the  thirst  and  removes  irritability  of  the  patient.]  The  seda- 
tive effect  of  ice  may  be  enhanced  hy  the  addition  of  tincture  of  bella- 
donna (ten  to  fifteen  drops  every  three  or  four  hours),  or  of  laurel  w^ter 
(atjua  lauroeerasi),  and  also  of  chloroform  (three  to  five  drops).  Accord- 
ing to  the  tolerance  of  the  stomach,  selection  and  quantity  of  the  food 
may  he  changed  every  week,  hut  always  with  the  greatest  caution.  A 
certain  cautious  experimenting  can  hardly  be  omitted. 

When  abnormal  hyperaesthesia  of  the  stomach  is  present,  the  feed- 
ing by  the  stomach  may  he  temporarily  (a  week  or  ten  days)  substituted 
by  rectal  feeding,  according  to  the  directions  recommended  in  the  Chapter 
on  Gastric  IHcer  (j^iygQ  4*54). 

The  introduction  of  the  stomach  tube  has  proved  itself  as  a  very  use- 
ful suggestive  measure  in  several  eases  of  nervous  vomiting.     Of  similar 
effect  is  probably  also  the  washing  out  of  the  stomach  recently  recom- 
mended  by  Bendersky.^"     In  recent  years  I  have  had  fairly  good  succe«t 
with  plain  diet,  or*  perhaps,  with  synchronous  administration  of  bromidea. 

Among  the  medicines  there  is  the  most  valuable  of  all,  in  serere 
cases,  particularly  in  gastric  crises  and  similar  conditions,  morphine  hypo- 
dcrmically ;  it  is  simply  indispensable.  In  less  severe  cases  the  applica- 
tion of  sedative  suppositories  may  be  sufficient,  such  as 


B  Extraeti  belhulonniB    0.08 

C«deiiii  pluospborici    ......     0.05 

But>Ti  eacaonia ♦ q.  ft. 

ut  ftftt  stippositorium. 

DeatuT  tales  dasea  No.  x. 

Sig. ;     Oiie  to  thr(>e  Biippositories  during  the  attack. 

According  to  Seymour  Basch,"**  besides  morphine  we  may  consider 
cerium  oxalate  (0.1  every  two  or  three  hours),  antipyrine  (0,25  to  1.0  every 
three  or  four  hours),  and  strychnine  nitrate  (0.002  hypodermically). 
[As  mentioned  above,  the  method  of  using  silver  nitrate  solution  (or 


™  BenderflkA',  l-ttli  Tntemational  Congregs  at  Paris;  reference,  Berliner  kliniache 

WoohrnWhrift,  1900,  P.  811. 
'^  Seymour  Baach,  Archlv  fUr  V&rdaiiuiigakraiikheiteii,  1899,  Bd.  5,  P.  29, 
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alnmnol)  for  lavage  of  the  stomach,  and  followed  by  bismuth,  had  an 
excellent  efect  in  the  treatment  of  gastric  crises,  and  is  worth  a  trial. 
Whether  the  silver  nitrate  had  .any  particular  etfect  on  the  underlying 
disease,  the  tabes,  1  am  not  prepared  to  state  in  this  particular  case;  hut, 
as  the  history  of  the  case  shows,  it  has  not  developed  very  severely.  In 
the  same  case  cocaine  seemed  to  work  beneficially,  Hemmeter  also  pre- 
scribes cocaine  in  cases  of  this  kind.] 

In  other- cases  of  nervous  vomiting,  menthol  in  following  formula: — 

R  Menthol    ...,...., ....:........  2.0 

Aqua?   de8tillat« ,  ► .  ♦ 120.0 

Cogiiac   ,  . 30,0 

Sig. :     One  tiiblespoonful  threu  limeH  a  day, 

or  chloral  hydrate  (0.5  to  1,0),  or  bromides  (2.0  to  5.0  pro  die)  have  proven 
ciuccessfui.  In  gastric  crises,  sodium  or  ammonium  bromide  combined 
with  sodium  iodide  (of  each  5.0)  in  water  (200.0),  one  tablespoonfiil  in  a 
cup  of  milk  three  times  a  day,  administered  during  the  intervals,  seemed 
to  nie  to  have  had  a  beneficial  influence  upon  frequency  and  intensity  of 
the  attacks.  The  use  of  the  constant  current,  with  the  anode  in  the 
region  of  the  abdominal  plexus  [anode  within  the  stomach]  and  the 
cathode  over  the  spinal  cord,  was  apparently  followed  by  a  palliative 
influence  in  several  cases.  [For  the  control  of  vomiting  In  tabic  gastric 
crises,  Hemmeter  recommends  the  following  as  about  the  most  effective 
combination  he  has  had  experience  with:— 

B  Strontil  bronmti, 

Sodii  bromati aa        3.0 

Morphini  sulphati 0,065 

East'titiiB  |i*p8ini    * 200.0 

Sig. :     One  tablespoonf  ul  evetj  two  hours. 


ni.     Secretory  Neuroses  of  the  StomaclL 

(1)   Nervous  Inacidiiy,  Adiylia  Gmtrim,  Apepsta. 

Preliminarif  Remarka.—kH  the  name  achylia  (Einhorn)  or  apepaia 
(Strauss)  indicates,  we  mean  a  condition  in  which  the  substances,  or  more 
correctly  protcids,  introduced  into  the  stomach  are  not  undergoing  any 
changes,  i.e.,  they  pass  unchanged  into  the  small  intestine.  The  cause  of 
it  is  the  absence  of  acid  and  ferments.  On  the  other  hand,  as  stated  by 
all  authorities  in  unison,  the  motor  function  of  the  stomach  is  normal  or 
even  accelerated  (supermotility  of  the  stomach). 
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The  absence  of  the  secretory  function  may  be  due  to  atrophy  of  iLe 
gastric  mucosia  (anadenia,  Ewald;  gastric  phthisis,  U.  Meyer),  as  we  ha 
been  taught  pathologic-analoiiiically  first  by  Fenwiek,***  and  cliniuilly 
B.   Lewy/*   Ewald,"  Jaworski/'   Hosenheim,"   G.   Meyer,**  and  othe 
This  atrophy  may  occur  as  an  idiopathic  affection*  or  may  coraplit^a 
other  organic  gastric  diseases,  particularly  carcinoma  (Rosenheim,  Ua 
mersohlag).     Furthermore,  there  is — as  later  writers  state — a  third  to 
wliich  concerns  us  liere,  a  form  in  which  essential  changes  in  the  gast 
nmcosa  are  absent,  and  which  also  clinically  exhibit  the  symptom-com 
of  gastric  neurosis. 

This  standpoint  has  been  talcen  energetically  first  by  Einhom 
with  some  restrictions  also  l>y  Martins  and  Lubarseh.*'  Martins  co 
siders  achylia  as  some  kind  of  congenital  functional  weakness,  which 
exposes  the  stomach  to  a  variety  of  obnoxious  influences,  and  which  m 
lead  to  true  anatomical  changes.  It  is  a  fact  that  the  mucous  membrji 
in  achylia  gastrica  is  found  but  rarely  entirely  normal ;  almost  alwajfs 
signs  of  a  more  or  kss  proiwunced  gramihting  gastritia  7natf  he  detect 
According  to  my  opinion,  therefore,  there  follows  the  conclusion  that  n^ 
every  case  of  achylia  gastrica  finds  its  anatomical  stratum  in  atrophy 
the  gastric  mucosa,  but  not  that  achylia  gastrica  represents  merely  a  fund? 
tional  disturbance. 

The  fact  stated  by  Einhom,  that  in  the  course  of  achylia  occasiona 
normal  acid  production  may  be  observed  (my  own  experiences  confinn 
fact)»  does  not  speak  absolutely  against  an  anatomical  process;  for 
changes  need  not  be  in  such  an  advanced  state  that  a  total  secre 
insufficiency  follows.  Not  very-  rarely  we  see,  even  in  carcinoma  and 
neurosis,  or  physiologically  during  menstruation,  a  rapidly  alternating  dis- 
appearance and  appearance  of  hydrochloric  acid,  a  condition  which  Hem- 
meter'*"  designated  very  appropriately  as  heterochylia. 

[In  his  book,  **Diseases  of  the  Stomach/'  Hcmmeter  gives  such  aa 


»  Fenwick,  On  Atrophy  of  the  Stomach  and  the  Nervous  Affections  ol  the  Dt|(^ 

live  Organs,  London,  1880. 
■1  B.   I^wy,   Beitritge  zur  patholoj^Hchen  Aoatomie  und  Phyaiologie  ron  Zte^tr 

imd  Nauwerck.  1886,  Bd.  1,  W  201. 
MEwiihK  lierliner  klinisc-ht*  Wochensehrift  1886,  No.  32;   1892,  Xo.  20  «nd  J7; 

Klinik  dtT  VcrdauunRHkrankhpit^'n  IT,  3  Auflage,  1893. 
»  JaworakI,  MHrichener  medir.  Wofhptiwhrift.  1888,  No.  48  and  49. 
•*  Rosenheim,  Berliner  klinit«?he  Wochenwi'brift,  1888.  No.  51  and  52. 
«G,  Meyer.  Zeitflchrift  fUr  kliriisehe  Medicin,  1889,  Bd,  16,  P,  3C«. 
••Einhom.  Medical   Record,  June  11,   lSfl2;   Archiv  fUr  Verflauungskranl 

18ff6,  Bd.  T,  P.  158;  niftPflses  of  the  Stomach,  New  York. 
"Martins  and  Lulwirseh.  Aehylfa  (rnstrioa.  LHpzijtj  and  Wien.  1897* 
«  Hemmetcr,  Diseaaea  oi  the  Htomach,  Philadelphia.  1902,  third  edition,  P.  8^ 


excellent  description  of  all  matters  pertaining  to  achylia  gastrica,  that  I 
consider  it  a  special  delight  to  produce  it  in  the  following: — 

^^Nature  and  Concept.-^The  term  achiflm  gastrica  means,  literally, 
without  gastric  chyle,  and  was  first  proposed  by  Elnharn"*  to  designate  a 
class  of  diseases  in  which  no  gastric  juice  is  secreted. 

*'The  affection  is  found  to  exist  in  two  varieties — first,  the  primary, 
idiopathic,  possibly  inherited,  achylia;  secondly,  the  acquired  or  secondary 
achylia.  The  primary  idiopathic  or  symptomatic  achylia  is  characttTised 
by  the  fact  that  absence  of  secretion  is  evident  before  any  marked 
anatomical  changes  have  occurred  in  the  mucosa  which  could  explain  the 
loss  of  function.  It  is,  therefore,  as  a  rule,  not  regarded  as  a  result 
acquired  from  a  real  disease,  but  as  an  iiulividual  peculiarity,  possibly  an 
inherited  functional  debility.  There  iire  undoubtedly  persons  in  whom 
gastric  secretion  may  be  absent  for  years,  or  permanently  wanting;  yet 
who,  apparently,  may  enjoy  robust  health.  The  majority  of  these  individ- 
uals,  however,  have  siLffered  from  frequent  dyspeptic  complaints,  which 
are  partly  of  a  purely  nervous  character.  In  these  cases  severe  ana?mic 
and  cachectic  conditions  are  usually  absent,  and  while  the  general  nutri- 
tion may  occasionally  be  found  disturbed,  it  is  easily  remedied  with  proper 
dietetic  treatment. 

**The  last-named  type  of  cases  demonstrates  that  the  function  of  the 
stomach  may  be  permanently  lost,  so  far  as  its  digestive  power  is  con- 
cerned, yet  witli  no  apparent  efTecls  upon  the  general  constitution.  A 
very  convincing  argument  for  the  compensatory  digestive  power  of  the 
intestine!  Lnbarsch"°  raises  the  question  w^hether  gastric  digestion  may 
not  be  entirely  dispensed  with,  or  whether  it  is  not  superfluous*  which,  of 
course,  implies  that  the  secretion  of  HCl  may  possibly  be  an  unnecessary 
function.  There  can  be  no  doubt,  however,  that  deficiency  of  gastric 
secretion  is  a  disease.  Individuals  afFected  with  symptomatic  achylia  are 
very  much  more  sensitive  in  general,  and  more  susceptible  to  gastric  dis- 
eases, thau  their  fellow-men  equipped  with  normal  stomachs.  The  idea 
that  gastric  digestion  is  superfluous  and  dispensable  impresses  us  as  being 
a  reactive  opinion  induced  by  the  other  extreme  view  fonnerly  held, 
according  to  which  the  stomach  was  the  most  important  of  all  digestive 
organs.  (laatric  secretion  is  by  no  means  a  useless  function.  Lubarsch 
says:  'Those  who  have  lost  it,  have  one  weapon  less  in  the  struggle  for 
existence,*  and  clinical  experience  teaches  that  persons  who  have  no  secre- 
tion of  gastric  juice  are  much  more  liable  to  diseases  of  the  stomach. 


"Einhorn,  Npw  Ynrk  Medical  Rpcnrd,  .liirie  11,  1892. 

•"•voii  ILartius  and  Lubarsch,  Achylia  Gastrica,  etc.,  1897,  P.  74. 
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SOch  are  attacked  by  intestinal  diseases  and  this  supplemenfiry 
dif^ioQ  is  interfered  with,  the  prognosis  becomes  serioug, 

"Acliyiia  may  exist  upon  a  nervous  basis,  it  may  be  congenital  or 
aA:i)uired,  in  consequence  of  some  organic  gastric  disease. 

''The  resalt^  of  the  exanunation  of  the  gastric  content*^  in  silIlp]<^ 
uucom plicated  achylia,  are  quite  characteristic:  the  fasting  stomach, 
exAiniiiud  in  the  morning  before  any  food  has  been  taken»  is  empty,  1 
have  never  been  able  to  obtain  more  than  twenty  to  thirty  cubic  cei 
itietres  of  neutral,  slightly  mucoid  liquid;  remnants  of  ingesta  of  the 
vious  day  are  never  observed.  One  hour  after  the  Ewald  test-breal 
the  contentfi  of  the  stomach  have  the  same  appearance  as  they  have 
the  mouth  before  they  are  swallowed.  This  appearance  is  claimed 
Einhorn  and  others  to  be  quite  characteristic.  Contents  drawn  in  ti 
manner  are  generally  slightly  acid.  Blue  litmus  paper  ia  very  slight 
reddened.  The  total  a*cidity  varied  in  our  cases  from  two  to  eight. 
degree  of  acidity  can  be  found  in  the  test-meal  before  it  is  en  ten.  Wl 
ever  the  acidity  of  the  drawn  stomach-contents  does  not  exceed  that 
the  meal  before  it  is  swallowed,  it  may  be  safely  assumed  that  free 
combined  HCl  is  absent;  in  other  words,  no  HCl  has  been  eccreti 
Whenever  the  total  acidity  is  equal  to  four  only,  it  is  due  to  acid  1) 
has  been  introduced  in  the  food;  with  a  total  acidity  no  higher  than  ti 
one  hour  after  a  test-breakfast,  it  is,  therefore,  unnecessary  to  make  fu^ 
thcr  analyses  for  the  detection  of  HCl.  The  gastric  contents,  when 
filtered  and  mixed  with  HCl  sufficient  to  produce  the  reaction  with  Congo 
paper,  cannot  digest  disc  of  egg-aibuniun. 

"Milk  taken  by  achylic  patients  may  be  drawn  out  twenty  or  thirty 
minutes  afterward  perfectly  unchanged,  or,  rather,  uncoagulated.     The 
secretion  of  pepsine  and  rennin  is,  therefore,  absent.     By  proper  tests 
can  also  be  found  that  pepsinogen  and  rennin-zymogen  are  also  wantii 
Lubarsch  and  Martius  assert  that  the  isolated  loss  of  HCl,  without  U 
of  secretion  of  pepsine  and  rennin,  does  not  exist:  and  for  these  cases 
loss  of  gastric  secretion  (not  the  HCl  simply,  but  all  the  constituenta  Q^ 
gastric  juice)  the  terms  anacidity,  inacidity,  and  achlorhydria  are  nol  ^i 
expressive  and   logical   as   the  designation   'achylia  gastrica.*     We  may 
assert,  however,  on  a  very  large  personal  experience,  that  isolated  loss 
HCl  secretion  and  preservation  of  formation  of  ferments  does  occur, 
the  progressive  destruction  of  the  mucosa  accompanying  carcinoma 
gastritis  there  are  stages  in  which  HCl  is  totally  wanting,  and  yet,  by  pi 
per  methods,  secretion  of  enzymes,  or  of  the  proenzymes,  can  be  detecti 
All  other  cases  of  loss  of  secretion  not  due  to  carcinoma  or  atrophic  gl*^ 
trWiH  mny  logically  be  classed  as  achylia.     A  further  pronounced  sign 
achylia  is  the  abnormally  small  quantity  of  gastric  contents  found 
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hour  after  the  test-breakfast,  Biedert/^  who  suffers  from  this  affection 
himBt4f,  found  that  his  .stomach  was  verj-  rapidly  emptied,  so  that  he  had 
to  draw  the  contents  within  forty-five  minute*  if  he  wished  to  obtain  any 
at  all. 

"Julius  Miller**^  found  that  strong  solutions  of  sodium  chloride  are 
very  much  diluted  wheu  they  are  brought  into  the  human  stomiuh.  It 
is  further  known  that  strong  golutions  of  coimnon  salt,  when  brought  into 
the  stomach,  arrest  HCl  secretion.  The  lendcmy  to  dilute  solutions  that 
are  put  into  the  stomach  is  so  persistent  that  it  continues  even  after  the 
eoncentration  of  these  solutions  has  inhibited  the  HCl  secretion.  Alcohol, 
various  fonns  of  sugar,  dextrine,  and  peptone  are  abisorbed^  and  a  more 
or  less  active  excretion  of  water  goes  on  hand-in-band  and  simultaneously 
with  such  absorption.  In  achylia  gastrica,  however,  the  stomach  differs 
very  much  in  this  respect  from  the  normal  organ,  since  it  has  then  lost 
its  power  of  diluting  the  gastric  contents. 

"The  fact  that  concentrated  solutions  of  sodium  chloride  inhibit  the 
secretion  of  HCl  has  been  made  available  in  the  treatment  of  super- 
acidity.  From  this  fact  it  is  very  probable  that,  in  achylia,  we  are  deal- 
ing not  only  with  loss  of  the  characteristic  secretion,  the  gastric  juice  with 
its  HCl  and  ferments,  but  also  that  there  seems  to  be  no  secretion  of  any 
kind  issuing  from  the  mucosa.  The  diluting  secretion  of  the  stomach  is, 
under  normal  conditions,  not  exclusively  made  up  of  the  nomial  gastric 
juice,  and  we  are  here  confronted  with  a  physiological  function  of  a  very 
complicated  character,  concerning  which  very  little  of  a  positive  nature 
is  known.  There  is  a  general  consensus  of  opinion,,  whteh  we  can  con- 
firm, that  in  achylia  tliure  is  an  exceptionally  great  vulnerability  of  the 
mucosa.  It  is  a  freciuent  experience  with  achylic  patients  to  find  that 
particles  of  the  mucosa  showing  slight  haimorrhages  are  unintentionally 
scraped  or  torn  off  during  the  drawing  of  the  test-meals. 

"'Lubarseh,**'*  Einhorn,"*  Biedert,*''  Cohnheim,**  and  Jaworski*'  have 
observed  this  phenomenon,  and  the  first-mentioned  author  asserts  that 
the  Tulnerahility  of  the  mucosa  in  achylia  is  as  great  as  in  carcinoma.  In 
achylia  it  is  almost  impossible  to  avoid  the  scraping  off  of  portions  of 
the  superficial  mucous  membrane,  no  matter  what  shaped  tube  is  used, 
and  if  it  is  desired  to  avoid  scraping  the  mucosa  at  all,  it  is  safer  to  use 


"  Bkdert,  Diatetik  u.  Koclibueh,  et«.,  1805. 

•a  Jiiliua  Miller,  ArcMv  ftlr  Verdauungskrankheitc^n,  Bd.  1,  P.  233. 

•"  Lubarach,  Lc. 

•^Einhorn,  Lc, 

«Biodert,  lo, 
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a  tube  which  is  entirely  closed  at  its  lower  end  and  ha^  but  one  velvet 
opening  at  the  side  (Tiemann  &  Co.,  New  York).     Scraping  off  of  min 
particles  is  a  hannless  procedure,  but  the  tearing  of  larger  pieces 
suction  may  be  followed  by  extensive  haemorrhages. 

"Total  loss  of  gastric  secretioUj  even  as  a  consequence  of  a  i 
developed  atrophy  of  the  mucosa  (anadenia),  cannot  cause  anaemia 
cachexia  per  se.  Those  casea  in  which  ansemia  has  been  observed  in 
nection  with  achylia  were  most  likely  complicated  by  a  mechanical  ins 
cency  of  the  stomach,  or  by  other  diseases;  thus,  in  some  cases,  gyphilb 
or  tuberculosis,  and  extension  of  the  atrophic  process  to  the  mucosa  of 
the  intestine,  have  complicated  the  gastric  derangement, 

"The  credit  of  having  first  pointed  out  the  association  of  gastric 
atrophy  with  ansemia  is  usually  attributed  to  S.  Fenwick,*"  Both  Ein- 
horn""  and  Martius'^°  assert  that  Fenwick's  report  is  the  pioneer  observa- 
tiou  on  this  subject.  As  a  matter  of  fact,  it  was  our  countrynian,  Austin 
Flint,''**  who  first  called  attention  to  the  relation  between  anaemia  and 
atrophy  of  the  gastric  glands.  He  expressed  the  opinion  that  some  cas| 
of  profound  antemia  are  dependent  upon  atrophy  of  the  glands  of  (9 
stomach.  The  priority  of  Flint's  publications  has  been  emphasised  by 
Professor  William  H.  Wclch.**^=^ 

"Although  the  anaemia  which  supervenes  in  these  cases  of  achylia 
cannot  be  directly  ascribed  to  the  gastric  atrophy,  and  too  much  import- 
ance was  attributed  by  Flint  and  others  to  the  state  of  the  gastric  mucosa, 
the  reports  of  this  author  are,  nevertheless,  very  valuable,  because  the  sec- 
ondary states,  which  we  have  mentioned  as  really  causing  the  ansemia  and 
cachexia,  are  most  probably  brought  about  by,  and  owe  their  origin  to,  the 
primary  degenerative  changes  in  the  gastric  mucosa  which  Flint  and  0 
have  described. 

"In  the  first  part  of  this  work  I  have  reported  examinations  of 
ments  of  mucosa  derived  from  twelve  cases  of  inacidity  or  subacidity 
these,  ten  were  cases  of  typical  achylia  gastrica.     In  these  twelve 
proliferation  of  glands,  with  marked  round-cell  infiltration,  was  found 


••Fenwick,  T.*cture  on  Atrophy  of  the  Stomach.  Tlie  Lancet,  July  T»  1877;  •!» 
on  Atrophy  of  the  Stomach  oth3  Certain  Nervous  AffectiotiB  of  the  Di^MtiTB 
Organs,  London,  1880,  J.  ik  A.  Churehill. 

w  KJnhorn.  Ic,  R  321. 

«'»Mnrtius,  Te.,  1\  10. 

»"i  Austin  Flint.  Tlie  American  Medical  Times,   ISfiO.     The  further  contribul 
of  Flint  to  this  subject  are  to  be  found  in  the  New  York  MedtcAl  Journal 
March,  1871.  and  in  hh  Principles  and  Practice  of  Medicine,  P.  477,  Phllftdfl- 
pkia,  1981.) 
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once.     The  fragment  was  apparently  normal  in  two  eases,  but  of  the  ten 
cases  of  typical  achylia,  granular  gastritis  and  atrophy  of  the  mucosa 
could  he  established  in  nine.     In  making  the  diagnosis  of  simple  achylia 
gastrica  we  excluded  all  those  cases  of  permanent  loss  of  secretion  evi-    ■ 
dently  due  to  carcinoma  or  pronounced  chronic  atrophic  gastritis.     In 
facti  before  making  these  detailed  examinations,  1  supposed  it  was  possi-    _ 
ble  that  this  form  of  achylia  existed  simply  as  a  neurosis,  because  all  of    I 
the  ten  cases  which  we  described  occurred  in  neuropathic  patients.     I  had 
also  inclined  to  Eio horn's  view,  that  some  fonns  of  achylia  might  be  of 
purely  nervous  origin.     We  have  since  then  examined  a  number  of  new 
cases  in  addition  to  those  reported,  making  in  all  fourteen.     In  none  was 
the  mucosa  found  perfectly  normal.     It  seems  improbable  that  a  perma- 1 
nent  cessation  of  a  normal  function  could  be  caused  by  a  neurasthenic  ] 
condition.     Tins  explanation  of  achylia  would  be  Justifiable  only  in  case 
we  could  demonstrate  that  in  this  affection  the  gastric  mucosa  was  per- 
fectly normal.     To  our  knowledge,  there  is  no  case  of  well-authenticated 
achylia  on  rewrd  in  which  a  cure  or  an  improvement  in  the  neurasthenia 
was  reported  to  have  cured  or  improved  the  secretory  defect. 

"There  are,  no  doubt,  highly  nervous  patients  who  secrete  HCl  nor- 
mally, but  under  the  influence  of  the  nervous  excitement  and  apprehen- 
sion coincident  with  the  drawing  of  the  test-meal,  the  gastric  secretion  is 
temporarily  inhibited.  1  have  seen  three  such  cases  in  which  I  could  not 
detect  HCl  at  six  consecutive  analyses,  but  a  normal  secretion  was  found 
in  the  vomited  matter  brought  up  by  the  patient  at  home.  Later,  the 
secretion  was  also  found  normal  in  the  test-mcals  drawn  at  my  office. 
The  question  has  also  suggested  itself,  whether  achylia  gastrica  could  not 
be  the  cause  of  the  neurasthenia-  Xor  on  this  point  are  there  any 
authenticated  observations.  Experience  baa  taught,  however,  that  neu- 
rasthenic disturbances  disappear  in  these  cases  with  an  improvement  of 
the  general  condition,  while  tlie  achylia  continues,  which  would  not  be 
the  case  were  the  latter  the  cause  of  the  neurasthenia.  The  loss  of  func- 
tinn  in  this  disease  is  not  a  relative  or  transient  one.  but  it  is  absolute  and 
permanent.  Biedert'*^^  gives  it  as  his  opinion  that  the  persistent  loss  of. 
HCl  and  ferments  gives  the  impression  of  a  lasting  defect,  not  of  a  vari-1 
able  increasing  or  decreasing  inhiljition.  The  absence  of  the  gastric' 
secretion  is  the  same,  whether  the  patients  are  very  much  run  down  and 
emaciated  and  subject  to  much  suffering  or  whether  they  are  in  a  state 
of  good  health.  The  supposition  of  Biedert,  that  there  may  be  a  great 
many  who  possess  this  defect  and  are  unaware  of  it,  has  been  verified  by 
a  number  of  observations  among  the  students  at  my  clinic.     While  studv- 
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ing  the  question  whether  the  norraal  healthy  stomach  contained  digestif 
juice  in  the  fasting  condition,  we  discovered  an  athletic,  robust  studeB 
who  had  no  HCl  whatever  in  his  stomach,  whether  fastiog  or  after  meal 
The  total  aciflil3%  taken  after  test-nieala  on  six  different  occasions,  varie 
between  one  and  four;  as  these  analyses  were  made  shortly  before 
examinations  for  the  degree  of  M.D.,  we  did  not  inform  the  candidate' 
the  physiological  defect  in  tiia  stomach,  fearing  that  it  might  cause  hii 
some  mental  annoyance,  and  for  all  that  we  know  he  may  still  be  unawi 
of  his  achvlia  and  continue  in  vigourous  health.  My  results  concerning 
condition  of  the  gastric  mucous  membrane  are  in  accordance  with  t 
of  Cohnhcini,^*'*  Einhorn,^^*  Hayem/*''^  and  have  recently  been  suppo 
by  Martins  and  Lubarsch,^''^  ami  IT.  Strauss.'"^  The  results  of  the  ver 
exact  investigations  of  these  last  authors  make  it  probable  that  a  mor 
or  less  pronounced  granular  gastritis  exists  in  the  majority  of  cases 
aehylifl. 

**The  anatomical  changes,  however,  arc  not,  in  all  cases,  suHicientl; 
advanced  to  expluin  the  jicmianont  loss  of  function.  There  is  no  indica 
tton  at  present  for  Lleterniining  whether  glandular  gastritis  is  the  cau» 
or  result  of  achylia.  It  is  self-evident  that  a  weak  gastric  parenchyma 
should  be  less  resistant  to  exterior  detrimental  influences — ^snch  as  bac 
terial  invasion- — than  a  robust  gastric  tissue.  The  secretion  of  IlC'l  beiii| 
the  normal  disinfectant,  though  not  an  absolute  antiseptic,  it  largely  pd 
tccts  the  mucosa  from  infection.  ■ 

**It  is  evident  from  what  has  been  said  in  the  ©tiology  of  the  varioui 
diseases  of  the  stomach  that  the  organ  is  exposed  to  many  external  aggres 
sions  of  a  thermic,  chcniical,  mechaniciih  and  bacterial  nature,  and  it  h 
a  matter  of  astonishment  what  intense  maltreatment  a  healthy  stomacl 
will  endure  without  reacting  pathologically.  It  is,  therefore,  conccivabh 
that  the  anatomical  loss  of  the  glandular  apparatus  will  render  th<M| 
individuals  afllieted  with  primary  simple  achylia  more  susceptible  I 
bacterial  invasion.  Most  observers  agree  that  the  increased  vulnerability 
of  the  mucosa  goes  hand-in-hand  with  the  loss  of  secretion;  this  lesseni 
the  power  of  resistance^  and  eventually  induces  a  state  of  chronic  gran 
ular  gastritis,  effected  by  causes  which  a  healthy  stomach  would  rt 
without  any  change. 

^*Sytnphms. — The  disturbances  of  function  may  long  remain  lat< 
Persons  with' achylia  may  for  many  years  have  no  aubjective  or  objecl 

><M  Colin heim,  i.c, 
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disturbancea  of  any  kind;  but  sooner  or  later  dyspeptic  complaints  arise. 
The  subjective  Bt^nsations  are  not  characteristic,  but  are  essentially  those 
of  nervous  dyspepsia,  accoiiipuuied  by  eructation,  fulness,  and  pressure 
after  eating,  gradually  leading  to  attacks  of  severe  gastralgia.  Th< 
Byniptomalology,  as  based  upon  the  complaints  of  the  patient,  i&  most 
accentuated  in  neurasthenics.  In  persons  with  a  perfectly  sound  nervous 
system  achylia  may  exist,  and  the  individual  may  ije  unaware  of  it;  this 
is  proved  by  the  cuse  of  tlie  medical  student  reported  in  the  preceding. 
Oppler****  has  reported  a  number  of  cases  which  make  it  probable  that 
loss  of  gastric  secretion  predispos^es  to  diaiThcea  and  intestinal  catarrhs, 
which  are  not  benefited  until  the  achylia  is  discovered,  when  rational  treat- 
ment effects  improvement.  The  personal  description  which  Professor 
Biedert"**  gives  of  his  ow*n  case  is  a  weighty  argument  pointing  to  the 
fact  that  achylic  patients  are  very  much  predisposed  to  diarrhtra.  Among 
the  achylic  patients  which  I  have  studied  (fourteen  in  all),  I  observed 
attacks  of  diarrha'a  in  five.  So  far  as  I  could  determine,  the  colon  and 
the  duodenum  w^ere  in  normal  condition.  1  also  studied  the  state  of  the 
duodenum  by  my  method  of  duodenal  intubation,  showing  the  pancreatic 
and  hepatic  secretions  to  be  normal.  This  makes  it  probable  that  these 
diarrhoeas  are  possibly  not  due  to  an  extension  of  the  anatomical  changes 
in  the  stomach  to  the  intestine,  but  to  fermentative  processes,  developed 
in  the  absence  of  HCl  secretion.  These  diarrha?as  conlinn  Bunge's  view 
that  at  least  one  effect  of  the  HCl  secretion  is  that  of  a  partial  antiseptic, 

**Martius'  conclusions*'*  are  the  following:  achylia  gastriea  is  due 
to  two  conditions:  (1)  a  primary  secretory  debility  of  the  stomach,  con- 
stituting simple  aehylia  gastriea;  (3)  atrophy  nf  the  gastric  mucosa 
(anadenia),  which  is  secondary  achylia  gastriea.  The  primary  achylia 
gastriea  is  either  congenital  or  developed  on  the  basis  of  a  very  early  pre- 
disposition. It  is  .associated  with  inherited  debility  of  the  nervous  sys- 
tem, and  prevails  among  so-called  neuropathic  patients. 

"Primary  secretory  debility  of  the  stomach  is  an  individual  pecu- 
liarity, which  may  remain  latent  for  years,  and  without  demonstrable 
detriment  to  the  general  organism.  This  is  particularly  the  case  when 
the  motor  function  is  well  preserved,  and  the  motor,  secretory,  and  resorp- 
tive  functions  of  the  intestine  continue  normaL 

"The  mucosa,  which  is  devoid  of  secretion,  exhibits  a  diminished  vital 
resistance  to  all  external  detrimental  influences.  This  explains  the  fact 
that   anatomical   alterations   of  varying  intensity  are  rarely  absent  in 
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simple  achylia  gastrica.     The  etnictural  changes  bear  no  proporti 
relation  to  the  absolute  gravity  of  the  loss  of  function. 

**It  is,  therefore,  probable  that  there  are  forms  of  so-called  at] 
of  the  gastric  mucosa  (the  primary  non-carcinoma tong  anadenia)  i 
develop  preferably  on  the  basis  of  this  congenital  secretory  weaknc 
the  stomach. 

^^Accordingly,  there  are  gradual  transitions,  clinically  and  anat 
ally,  from  congenital  simple  achylia  with  but  immaterial  alterati 
the  mucosa,  to  achylia  with  chronic  granular  gastritis  eventuating  in 
plete  atrophy  of  the  secretory  mucosa. 

*^The  grave  results  for  the  total  organism  (progressive  anffimia, 
nutrition,  etc),  which  have  been  a8cril3ed  to  the  latter  type,  do  not 
reality  develop  until  the  mucous  membrane  of  the  intestine  is  exten^ 


involved  by  the  atrophy. 

"Pa  th  0 loij ica I  II  wlo  kgy. — The 


investigationB   made   by   the   auth 


quoted  in  the  literature  show,  in  general,  a  marked  increase  in  the  ij| 
stitial  connective  tissue.  The  surface  epithelium  contains  many  go! 
cells.  The  vestibules  to  the  glandular  alveoli  are  very  tortuous,  and 
dilated  that  they  resemble  minute  cysts,  filled  with  homogeneous,  sligh 
granular  masses,  that  stain  with  acid  aniline.  The  epithelial  cells  linj 
the  vestibules  present  marked  variations  in  structure  and  staining  qui 
ties.  Those  most  prominent  are:  (1)  ordinary,  long,  cylindrical  epithe] 
cells;  (2)  somewhat  shorter,  cylindrical  cells  with  dark  protoplasm  a 
dark  staining  nucleus,  the  upper  end  of  which  has  disappeared;  (3)  gol 
cells;  (4)  cells  as  in  type  3,  but  with  a  verv^  dark  protoplasm  (Stohr  cell 
(5)  cells  with  a  marked  fuchsinophilic  granulation.  In  some  vestibu 
only  cells  answering  to  the  description  of  type  2  are  found,  and  in  th 
an  abundance  of  mitotic  figures.  In  other  vestibules  we  find  goblet  c( 
in  addition  to  these.  There  are  ver}'  few  vestibules  which  contain  noH 
surface  epithelium.  " 

"Among  the  other  characteristics  that  were  found  in  freshly  hardei 
stomachs  of  achylic  patients  are:  (1)  immigration  and  permeation 
leucocytes;  (2)  the  occurrence  of  mitoses  in  the  surface  epithelium  a 
in  that  lining  the  vestibular  alveoli.  The  author's  cases  were  especia 
examined  with  regard  to  atypical  or  pathological  mitoses,  but  the  resu 
were  negative,  (3)  occurrence  of  acidophilic  leucocytes ;  (4)  frequency 
goblet  cells ;  (5)  occurrence  of  so-called  Stohr's  and  Nussbaum's  eel 
occurrence  of  hyaline  spheres. 

"Referring  to  Xo.  1  of  the  above  observations,  it  should  be 
that  Sachs"*  has  found  an  abundance  of  lymph-cells  migrating  throu 
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the  surface  epithelium  and  glandular  substance.  The  pyloric  region  seems 
to  be  more  invaded  than  any  other  part  of  the  stomach.  Stintzing  con- 
siders the  immigration  ol  leucocytes  in  llic  normal  stomach  a  very  rare 
occurrence.  Permeation  of  the  gastric  mucosa  with  leucocytes  at  the 
height  of  digestion  is  a  normal  occurrcncts  and  has  been  frequently 
observed  in  animals.  Tlie  dilference  in  the  achylic  stomachj  with  regard 
to  the  permeation  of  leucocytes,  is  simply  one  of  degree.  Lubarsch  found 
that  the  glandular  lumina  were  actually  packed  full  with  acidophilic 
leucocytes;  this  property  has  not  been  found  in  the  leucocytes  of  the  nor- 
mal stomach.  It  is  probable  that  the  invasion  of  the  mucosa  with  acid-  ■ 
ophilic  leucocytes  to  such  a  degree  as  Lubarsch  describes  is  pathological. 

'•Concerning  No.  2,  the  presence  of  mitoses  in  the  epithelia  of  the  • 
normal  stomach  is  denied  by  Sachs"^  and  Oppel,"*  and  the  occurrence  of 
karj'okinetic  figures  in  the  chief  and  border  cells  is  extremely  rare.  For 
a  closer  study  of  the  character  and  signiticance  of  the  mitotic  processes 
1  refer  to  my  article.*^*  The  hyaline  spheres  which  Lubarsch  describes 
are  composed  of  cell  granules  that  have  become  confluent  and  enlarged, 
but  are  still  contained  within  the  body  of  the  original  cell.  These  hyaline 
spheres  are  considered  pathognomonic  for  atrophic  processes  in  the  gastric 
mucosa. 

''The  histological  changes  found  by  various  authors  in  achylia,  and 
which  we  have  been  enabled  to  confirm  in  cases  which  we  had  opportunity 
to  examine  at  autopsies  sbortlv^  after  death,  indicate  the  proliferation  of 
the  interstitial  connective  tissue,  the  occurrence  of  acidophilic  migrating 
cells;  and,  in  addition,  the  disappearance  of  the  specific  glandular  ele- 
ments and  cell  proliferation  emanaling  from  the  vestibules  of  the  glands; 
also  transformation  of  the  gastric  mucosa  into  intestinal  mucosa.  The 
process  eventuates  in  complete  atrophy  of  the  mucosa.  Einhorn  has 
reported  a  case  of  achylia  in  which  a  bit  of  gastric  mucosa  was  found  in 
the  wash-water,  which  under  the  microscope  appeared  normal.  We 
fibtained  normal  mucosa  from  two  cases  of  achylia,  when  strips  were  cut 
from  achylic  stomachs  running  from  the  tesophagus  along  the  greater 
curvature  to  the  duodenum;  on  serial  sections  made  at  intervals  of  one 
inch  apart,  small  areas  of  microscopically  normal  mucosa  were  found, 
particularly  near  the  cardia,  while  most  other  portions  of  the  stomach 
showed  distinct  atrophic  changes,  with  profuse  immigration  of  leucocytes, 
and  proliferation  of  the  interstitial  connective  tissues.     A  small  bit  of 

«"Sacli9.  I.e. 

"*Oppcl,   Tvehrbucb   tier  vergldch.   niikroi*kop.   Anatomm  d.   Wlrhelthioro,   Bd.    1, 

Mngen. 
"^Hemmoter,  HiHtolo^ionl   Stiidfps  RelfitiniJ  to  tli**  Early  Dia^osis  of  Cancer  of 

the  Stomacb,  Philadelphia  Medical  Jouriittl,  Februarj',  1000. 
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mucosa  accidentally  found  in  the  wash-water  does  not  indicate  the  state 
of  the  entire  stomach.  When  such  normal  fragments  are  found  in  achylia 
it  is  still  probable  that  other  portions  of  the  stomach  may  be  diseased,  and 
what  may  be  a  normal  condition  in  a  fragment  from  the  funduB  or  pyloric 
region,  will  be  pathological  for  the  intermediate  zone."*  We  do  not. 
therefore,  consider  the  evidence  satisfactory  that  achylia  may  exist  with 
a  perfectly  normal  gastric  histology. 

'*ln  the  great  majority  of  cases  of  achylia,  a  progressive  atrophic  gas- 
tritis  may  be  found  to  exist.  There  may  be  periods  in  the  history  of 
achylia  when  this  condition  exists  witlmut  any  apparent  alteration  in  the 
gastric  mucous  membrane,  and  the  fact  that  most  patients  do  not  consult 
the  physician  until  the  process  has  developed  to  a  very  advanced  state 
may  explain  the  observation  that  the  occurrence  of  achylia  with  perfectly 
normal  stomachs  is  thus  far  supported  by  ver}^  few  reliable  microscopic 
examinations  of  gastric  tissue  fragments.  411  achylic  patients  give  a  his- 
tory of  years  of  ga&tric  disturbances  when  they  first  present  thcmselvei 
for  treatment,  the  anamnesis  thus  making  it  probable  that  the  gastric 
changes  must  have  progressed  very  far.  In  the  case  of  the  healthy  medi- 
cal student  in  whom  we  found  achylia  on  six  different  examinations,  we 
did  not  succeed  in  obtaining  a  piece  of  the  gastric  mucosa.  In  these  cases 
frequent  examinations  for  fragments  of  mucosa  are  necessary  to  decide 
tlic  relation  between  the  histological  alteration  and  the  clinical  history. 
These  examinations  should  be  made  at  fre<^uent  and  regular  intervals,  and 
in  case  of  autopsies  on  achylic  patients  the  stomach  should  be  previously 
preserved  by  pouring  in  alcohol  or  Zenkers  fluid  within  a  half  hour  after 
death,  so  as  to  prevent  autodigestion.  What  relation  exists  between  thi; 
atrophic  process  of  the  intestines  and  that  of  the  stomach  is  unknown. 
It  may  be  a  direct  continuation  of  the  progressive  gastritis,  since  il  is  very 
probable  that  the  same  detrimental  agencies  that  cause  the  disease  of  the 
stomach  give  rise  to  the  intestinal  atrophy.  One  might  assume  also  that 
excessive  demands  are  made  upon  the  digestive  power  of  the  intestines  In 
the  ahaence  of  the  prey>arator)^  digestive  function  of  the  stomach.  Again, 
it  is  probable  that  bacterial  fermentations  occur  to  a  much  greater  degree 
when  the  disinfecting  power  of  the  HCl  is  lost.  In  two  autopsies  on  sub- 
jects who  had  shown  the  symptoms  of  achylia,  the  author  observed  that 
the  celiac  axis,  and  all  branches  arising  from  it,  were  of  unusually  small 
size.  The  gastric  arteries  were  smaller  than  those  of  normal  stomach*. 
The  intestinal  and  mesenteric  arteries  were  also  smaller  in  diameter  than 
normal.  The  dimensions  of  the  hepatic  and  splenic  arteries  were  smaller 
The  arteries  of  the  heart,  spleen,  kidneys,  and  liver  appeared  normal  in 


"■Martius  and  Lubarsch,  I.e./  also  Hemmet«r,  l.c. 


se.  On  injecting  the  arteries  of  the  stomach  from  the  celiac  axis,  the 
^diminutive  calibre  of  the  arteries  was  evideut  even  without  mieroraetrie 
meatiurenients.  There  was,  in  this  case,  no  atrophic  gastritis, 
^h  ^^Miiohgy, — Aside  from  the  probability  that  achylia  rnay  be  either 
^^ongenital  or  developed  upon  a  neuropathic  basis,  not  much  is  known  of 
the  causation  of  the  progressive  atrophic  gastritis.  It  has  been  supposed 
thai  bacterial  infection  is  an  a&tjological  factor  in  bringing  about  this  state 
of  the  nnicosa.  We  may  conceive  the  bacterial  invasion  to  have  occurred 
in  a  similar  manner  to  that  pictured  under  the  head  of  ulcus  carciuoma- 
tosum-  It  is  not  known  whether  this  bacterial  invasion  is  a  cause  or 
result  of  these  processes.  Sj'philia  and  tnbercnlosis  may  be  predisposing 
factors.*'] 

^^I^H  Differential  Diagiiosis. 

PV  Rarely,  or  not  at  all,  there  will  be  a  reason  for  mistaking  the  condi- 
tion for  gastric  ulcer,  stenosis  of  the  pylorus,  or  primary  stasis  insuffi- 
ciency, if  the  results  of  the  examination  of  the  gastric  contents  are  taken 
into  consideration. 

But  the  distinction  between  achyha  gastrica  and  gastritis  chronica 
inacida,  as  well  as  between  achylia  and  carcinoma,  may  be  very  difficult. 

As  already  mentioned,  there  is  no  possibility  of  a  distinction  between 
achylia  gastrica  of  a  nervous  or  an  organic  nature.  Even  the  examina- 
tion of  particles  of  the  mucous  membrane,  which  formerly  I  considered 
of  great  value,  cannot,  according  to  the  investigations  of  Lubarsch"^  and 
Leuk,"**  be  regarded  any  longer  as  decisive,  because  they  do  not  give  ns 
a  complete  picture  of  the  anatomical  condition  of  the  entire  gastric 
mucous  membrane.  Only  the  finding  of  mucus,  epithelial  cells,  and  leuco- 
cytes, which  point  to  a  productive-inflammatory  process  of  the  gastric 
mucosa,  may  be  decisive  to  a  certain  degree.  As  a  matter  of  course,  the 
Reverse  does  not  hold  good. 

Sometimes  the  disliDction  between  achylia  gastrica  and  carcinoma 
may  be  very  difficult.  Of  course,  the  fact  emphasised  by  Martins,  Ein- 
horn,  and  others,  that  in  achylia  gastrica,  in  contrast  to  careinoma,  motor 
disturbances  are  absent,  is  of  importance;  but  there  are  also  cancers  of 
the  lesser  curvature,  and  indeed  even  of  the  pylorus  {as  I  observed  in  a 
ease),  in  which  every  trace  of  motor  disturbance  may  be  missing  for  a  long 
time. 

In  such  cases  solely  the  clinical  course  is  decisive,  especially   the 


"' Liibarsch .  Martius  and  Lubarsrh,  Lc. 

"•Leak,  Zeitsetirift  fUr  klhiische  Medicin,  1899,  Bd.  37,  P.  206, 
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favourable  reaction  of  the  patk^nts  upon  increased  feeding,  that 
permanent  increase  of  weight  and  strength*  The  fact  also  that 
patients  had  complained  of  s^light  digentive  troubiea  for  long  ye^rs  ral 
speaks  against  a  malignant  affection.  Moreover,  conditions  of  re 
cachexia  are  seldom  observed  in  patients  sulTering  from  achylia,  althom 
loss  of  weight  (usuaJly  of  artificial  nature)  is  a  usual  occurrence,  ^ 
greater  importance,  appears  to  me,  the  absence  of  regularly  occurring,  s 
called  occult  bleedings,  which,  at  least  to  the  present  time,  1  never  cou 
find  in  achylia  gastrica,  whereas  in  cases  of  gastric  cancer  they  are  ve 
frequent.  There  occurred,  however,  a  few  cases  which,  in  spite  of  se 
eral  weeks'  observation  and  in  spite  of  consideration  of  the  above-i 
tioned  factors,  were  and  remained  doubtful. 


Treatment. 

In  the  treatment  of  achylia  gastrica  the  main  task  must  be  the  reli 
of  the  stomach  from  its  work  through  appropriate  preparation  of  tl 
food— in  one  word,  through  predigestion.  At  the  same  time,  anoth 
requirement  is  complied  with,  namely,  relieving  the  intestines,  wliic 
under  these  circumstances,  are  burdened  with  a  far  larger  task.  Furthe 
more,  diet  must  be  of  such  a  condition  that  an  increase  of  weight  foiIti| 
and  by  no  means  a  reduction  of  weight.  m 

But  with  this,  as  Martius  emphasises  in  his  very  valuable  "therapeni 
notes**  to  achylia  gastrica,  the  restrictions  ought  to  stop,  A  modificatit 
of  the  diet — too  extended  and,  as  I  may  say,  aflfected^ — according 
grammes  and  cubic  centimetres,  is,  as  for  dyspeptics  in  general,  n 
only  entirely  dispensable  for  patients  suffering  from  achylia,  but  rath 
injurious.  Patients  in  whom  each  food  is  controlled  and  measured  I 
square  and  compass  become  finally  "willing  slaves  to  their  gastroplifl 
imaginations"  (Martius), 

Only  in  the  presence  of  certain  complications  (diarrhcca,  constipatio 
accurate  directions  for  diet  corresponding  to  the  circumstances  should  1 
given,  but  it  must  always  be  the  physician's  task  to  train  the  patients 
become  again  persons  who  enjoy  the  joys  of  life,  and  to  become 
pendent  from  too  narrow  a  dietetic  limitation.  When  neurastl 
symptoms  require  it,  appropriate  curative  measures,  such  as  hydrothei 
physical  culture,  electrotherapy,  ought  to  be  called  on  for  assistance. 

Medicinal  treatment  is  but  secondary'  to  the  just-mentioned  measun 
It  is  doubtful  whether  any  effect  can  be  attained  through  the  administr 
tion  of  smaller  or  larger  doses  of  hydrochloric  acid,  especially  as  vf 
tions  occur  in  the  course  of  achylia  as  well  as  in  that  of  gastritis. 
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nljjectjve  amelioration,  that  is,  a  visible  improved  ehymifieation  through 
the  adminislratioji  of  hydrochloric  acid,  lui«,  according  to  nunierous  obser- 
vations of  authttrs,  nut  been  obtaitied. 

Whether  better  results  will  be  obtained  through  the  administration 
of  the  new  preparation  **gasterine"  (sw  pages  35y  and  425),  is  still  nneer- 
tain.     My  own  experience  is  sttll  tuo  small. 

[As  far  as  a  few  cases  under  my  observation  indicate,  tlie  natural 
gastric  juice  (gasterine)  is  certainly  worth  a  trial,  as  it  acts  entirely  difTer- 
ently  from  the  coniniereial  hydrwhlorie  acid.  In  cases  of  achylia  gas- 
Irica  I  have  used  caroid  with  ^eatest  advantage  to  the  patient.  In  cases 
of  this  kind  it  is  particularly  the  pancreas  powder  which  may  he  of  great- 
est advantage;  the  siinK^  holds  good  of  diastase.  While  hydrochh'vric  acid 
is  of  but  slight  value  as  a  true  digestive  in  these  cases,  I  nevertheless  con- 
sider it  valuable  as  a  stimulant  for  the  gastric  peristalsis,  especially  when 
administiTt'd  in  doses  of  about  30  to  OU  drops  about  half  an  hi>ur  to  an 
hour  before  meals. J 


I 


( 2 )    Fftjperchio rh yd  ria, 
( Su  j>pr!ieidi  ty.     Hyperacitli  ti* ) . 

By  hyperchlorhvdria  (or  sufieracidity)  we  understand  a  condition  of 
abnormal  glandular  irritation  which  is  manifested  through  an  increase  of 
normal  hydrochloric  acid  secretion,  and  also  of  ferment  production  (total 
hydrochloric  acidity  after  a  test-breakfast  anmunts  to  more  than  2.5  fier 
mille),  Superaeidity  by  itself  occurs  in  a  great  variety  of  gastric  nifev- 
tions,  and  even,  as  Verhaegen^^*  has  shown,  in  persons  w^ith  a  ifenlfhfj 
sfomach,  A  part  of  the  clinical  picture  of  hypereidorhydria  must  be 
accordingly  the  increased  irritation  of  the  gastric  mucous  memtirane  due 
to  the  inlhience  of  the  acidity.  As  we  will  see,  the  irritation  is  not  asso- 
ciated with  definite  limits  of  acidity,  and  may  occur  although  the  amount 
of  acidity  is  relatively  low.  The  deciding  point  is  given  accordingly  by 
the  clinical  symptom-complex. 

Is  there  at  all  a  suficraciflity  as  a  functional  disturbance?  This  ques- 
tion must  be  undmditcdly  affirmed,  and  was  also  confinucd  several  year< 
ago  by  Oesterrcich,^^^^  who  reported  a  case  of  superacid ity,  in  w^hieh  at 
the  autopsy  no  pathologic  changes  at  all  were  found  aside  from  numerons 
erosions.     The    clinical    history   described    by   v.    Lcyden'-^    shows   very 


i»  Vorhaegen.   Cellule*  T.  xiv   f,    I ;   (Rioted   in   rVritr4illi>liitt    fiir  kliniAptip   Medirla, 

ISflR,  P.  22. 
*•* OeBtcrrf ioli.  I>ijtac!ie  mt'diniiiHi'lie  WotbcnHdirift.  1895;  V4're)a!*beilagc,  No.  21. 
i"v.  Leyden,  ibid. 
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instructively  the  type  of  a  gastric  neurosis,  and  that  investigator 
he  has  seen  a  large  number  of  similar  cases. 

The  (occurrence  of  a  purely  neurogenous  euperacidity  can  accordl 
not  be  doubted  any  lojiger.     More  dilhcuities  are  found  in  coinplicat 
cases.     In  these  there  may  have  existed  first  a  real  and  pure  superaci 
which  may  have   been  followed  later  on  by  erosions,  ulcer,  ^past 
organic  stenosis  of  the  pylorus,  aton}',  etc.     The  originally  nervous  chi 
acter  of  the  aifcctions  becomes  lost  under  cover  of  the  entirely  cha; 
symptom-complex. 


t  IJ 

i 


t 


Diagnosis. 

{u)  Sulijeclive  Symptoms,— -The  subjective  signs  consist  of  pyroi 
(heartburn),  eructation  of  ^our-tasting  substances,  burning  and  borii 
sensation  in  the  epigastriuuu  Heartburn  occurs  particularly  after  ing« 
tion  of  sour,  salted,  or  greasy  substances,  but  is  not  present,  or  at  lea 
only  to  a  slighter  degree,  after  ingestion  of  meat.  The  sensation  of  heal 
burn  (pyrosis  hydrochlorica)  is  probably  caused  through  irritation  of  t] 
cesophagcal  nerves  by  the  ascending  acid  sobstances. 

The  appetite  is  usually  very  good.     Frequently  there  is  bulimia 
elated  with  gnawing  pain  in  the  epigastrium,  which  is  very  soon  reli 
by  alkalies  or  milk,  cgg-albumcn,  meat,  crushed  almonds.     Tlie  l>owels  a 
usually  very  much  constipated;  in  some  rare  cases,  however,  there  ma 
(Jiarduea. 

(b)  Objective  Si/mphms. — These  may  be  divided  into  jdiysical  ai 
chemical  signs.  As  to  tlie  former,  it  must  be  stated  that  in  pure  c^ 
any  changes  of  the  organ  (tenderness  on  pressure,  distension,  dilatatiB 
may  be  entirely  absent.  In  not  entirely  pure  cases  gastric  dilatation 
frequently  found,  which,  on  careful  examination,  manifests  itself  i 
mechanic  insufficiency  (myasthenia).  It  needs  a  thorough  consideratic 
to  explain  in  each  single  case  how  far  the  ovcrbuniening  of  the  stomac 
must  he  considered  as  primary,  and  the  superacidity  as  secondary.  Tl 
chemical  examination  of  the  stomach-contents  after  the  test-breakfa 
shows  degrees  above  the  normal  one.  On  the  other  hand,  I  frequent 
made  the  observation  that  symptoms  of  superacidity  may  be  present  i 
^pife  of  perfrrflif  normal  acid  secretion.  Schiiler^'*  recently  confirmed  tt 
sume  fact,  and  designates  such  a  superacidity  as  *'hyperaciditas  fsnpo 
aeiditas]  larvata.  [Cases  of  this  kind  are,  according  to  my  experie 
not  at  all  infrequent.  1  had  under  my  observation  a  number  of  pati 
suffering  from  idl  the  subjective  symptoms  of  hy^erchlorhydria,  alth 


^''Scbtiler,  Ek^Mtsflie  inedicinische  Wochenachrift,  1900.  No.  lU. 
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it  of  hydrochloric  acid  on  many  examinations,  at  various  timejj 
id  after  various  test-moak,  never  aniounU'd  to  over  0.2  per  cent.;  in  sev- 
eral cases  nf  this  type  ihere  was,  however,  one  abiiorriial  euiiditioii,  namely, 
a  disturbance  in  the  digestion  of  amylum,  and  this  in  spite  of  the  normal 
ammint  of  hydrochlorir  jjcid.]  In  soeh  eases,  as  Talma^-^  sutrgests^  a  par- 
ticular hyptra'sth^ma  of  Ihe  tien'es  of  the  aioinack  towards  aeids  must  be 
assumed. 


I 


B  For  several  years  I  have  had  under  obsenation  a  man  in   hi^  thirties,  who 

^^eomphiins   of  severe  occaBionally   occurTing   burning   in   the   epigastriom*   which   is      ■ 

promptly  relieved  by  large  doses  of  siodium  bicarbonate.     The  epignstiiiim  itself  is      I 

tender   on   pressure,   ntouiach   not   diluted.     Uepcutt'd   cxamiiiutionH   of   tlie  stomacb- 

eontents  exhibit  IICl  values  varying  between   l.y  und  1.8   per  iiiiUe.     A  brother  of 

^jLtlie  patient  suffers  from  the  same  giiHtrie  ittTectinii.  M 

The  su|KTaeidity  nuiy  also  he  demonstrated  accord intj  to  Riegcfs  sug- 
gestion, indirectly  from  compari^^tin  of  t!ie  amylum  and  meat  digestion, 
■ir hereby  Hiegel's  test-meal  is  very  appropriate.  If  the  stomach-contents 
are  removed  after  three  or  four  hours  and  filtered,  we  find  in  the  remnants 
on  the  filter  large  quantities  of  amylum  and  complete  absence  of  meat 
residues. 

According  to  Schiiler,  the  specific  gra>  ity  of  the  gastric  contents  in 
superacidity  is  diminished,  compared  to  that  in  guhacidity;  it  is  usually 
below  lOlti  (normal  is  1015  to  1020),  The  diminution  must  be  referred 
to  diluting  the  secretion  of  the  stomach. 

Among  the  objective  .syinptoniK  the  condition  of  the  nrine  is  also  to 
be  tiiken  in  consideration.  The  urine  is  distinguished  by  decrease  of 
acidity  or  alkaline  reaction,  nnd  simultaneous  decrease  of  the  chlorides. 
On  the  other  hand,  the  phosphates  are  stated  to  increase;  1  frequently 
observed  phosphaturia  in  patients  with  superaeidit)'.  But  as  the  reaction 
of  the  urine,  as  well  as  the  amounts  of  chlorides  and  phosphates,  do  not 
depend  only  upon  the  gastric  digestion,  numerous  variations  may  evidently 
occur.  A  decisive  diagnostic  importance  can  certainly  not  be  attributed 
to  the  condition  of  the  urine. 


Dlflferential  Diagnosis* 

Differential-diagnostically,  we  must  onnsider  ulcus  ventriculi,  gastritis 
aeida^  myasthenia^  gastrochylorrhcea. 

The  differential  diagnosis  between  liyperchlorhydria  of  nervous  origin 
and  chronic  ulcer  (without  previous  hamiorrhage)  is  facilitated  tb rough 
the  following  factors:   in  cases  of  ulcer  circumscribed  pain  on  pressure  is 


1*8  Talma,  Zeitschrift  fiir  klin.  Medicin,  1884,  Bd,  S,  P.  407. 
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found,  while  iu  llltvohs  superacidity  it  is  usually  lacking;  likewi 
dorsal  algetic  points,  mentioned  in  the  Chtipter  on  Ulcu?  Ventriculi  (p 
432)  are  absent,  tluaigh  tiiey  nniy  occasional iy  be  missing  in  ulcer 
the  intensity  of  pain,  at  least  in  typical  cases,  stands  in  direct  pro 
to  the  tiuality  of  the  logei'ta;  in  sui>eracidity  f^uch  a  coniieetion  cajin 
observed.  Jn  spite  of  these  ditTerential  faelorss,  the  diiferentiat 
betu-een  nervous  superacid! ty  and  ga^trie  uker  frequently  meets  di 
cnlties,  because  oceasionaUy  siiperaeidity  may  follow  an  ulcer  or  may  \: 
cede  it.  In  the  Chapter  on  Ukus  (page  434)  we  mentioned  the  nuni 
deviations  from  the  elaBi^ical  s}TnptomB  of  ulcer.  In  eases  of  this  ki 
experiment  of  a  test  ulcer  cure  would  prove  useful:  its  favo 
result  would,  though  not  with  certainty,  speak  for  a  probable  ulcer. 

The  ilitrerentiation  of  nervous  superaeidity  from  gastritis  aci 
easy  in  surne  cases;  in  other  eases  it  is  diHieult  or  even  impossible, 
diagnosis  is  readily  made,  when  in  the  fasting  i?tonmch  and  after 
breakfast  much  mucus  is  constantly  found,  besides  superacidity.  lmp<i 
ant  also  is  the  result  of  inier<jseoj>ie  e\ariiiuat!on  of  the  gastric  min 
(page  410)»  The  examination  meets  dillieulties  when  the  said  criteriiiJ 
missing;  according  to  my  experience,  gastritis  may  exist  freipientM 
a  complicatinn  with  ulens  ventricnli:  according  1o  my  opinion,  sup 
acidity  occurring  not  infreqnenily  in  an  ectasia  may  be  a  manifestation 
beginning  gastritis ;  of  course,  this  fact  is  not  yet  proven.  In  some  ca 
the  same  may  perhaps  happen  tli rough  examination  of  small  m 
particles. 

Tlie  distinction  between  mechanic  insufficiency  and  nervous  ai 
may  encounter  difficulties,  since  the  subjective  symptoms  are  congrtw 
in  many  cases  and  increase  of  neidity  is  frefiiiently  observed  in  mya^then 
As,  however.  Ihe  [uirely  nervous  superacidity  occurs  without  motor  insu 
ciency,  we  had  best,  as  mentioned  above,  if  in>uf!iciency  is  present,  rega 
the  increase  of  secretinn  as  secondary.  The  same  is  to  be  said  in  cases 
gastroptosis.  The  said  anomalies  nuiy  also  be  associated  with  the  clinii 
picture  of  general  neurasthenia  or  nervous  dyspepsia,  and  it  becomes  oft 
very  difficult  to  decide  between  cause  and  effect. 

As   to   ditferentiation   l)etwecn    superacidity    and   chronic    c«-»nti 
gastrochylorrhoea,  see  page  531). 
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Treatment- 

The  treatment  of  superacidity  has  first  of  all  the  function 
abnormal  stimulation  of  the  glands  by  an  appropriate  diet.     Which 
stances  stimulate  the  glands?     It  has  been  decided,  through   the  e,\j 
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ments  of  Pawlow^^*  iuid  his*  disciples  on  dugs  with  oesopliageal  and  gaa- 
trie  fistuIoLs  that  meat  and  bouillon  invite  niyrc  abundant  and  longer  last- 
ing juice  secretion  than,  for  insiancL',  milk  and  bread. 

Numerous  examiniilions  <>n  human  btMugs  bv  v.  Jaksch^^"  v.  Sohlem,*** 
Jiirgensen'^*^  and  Justesen,''''*  HcmmetfT,'-"  Backmann/^"  Arth.  Mcjer/^^ 
Max  Bucli.^'^  iind  nthei's  have  jtcldcd  the  same  results. 

On  the  other  hand,  invosti»^iUinns  made  on  dogs  b^"  Lobas&ow/*''^  and 
Wolkowitsch,'"*  and  on  human  beings  by  Ewald  and  Boas,"*  Akbnow- 
Peretz,^^*^  Strauss  and  v.  Aldor.'"  Backmann,*^*  and  Buch*''**  have  shown 
that  the  ingestion  ni  fat  decreases  the  seerotiou  of  acid. 

Tliese  investigations,  the  interesting  details  of  vvliich  eannot  be  dis- 
cussed here,  caused  a  certain  change  in  tlu^  treatment  of  superacidity. 
After  V.  iSobleru,  already  supported  by  liis  experiuu^nts,  had  recommended 
food  rich  in  carbohydrates,  Jiirgcnsen.**^  of  Copenhagen,  spoke  zealously 
in  several  articles  in  favour  of  a  change  of  dietetic  principles  which  hitherto 
had  been  recogni.sed  as  valid  in  the  treatment  of  superacidity.  Several 
writers,  among  them  Hemmcter.  Backmann,  and  Buch,  followed  him  essen- 
tially, while,  on  the  other  hand,  di^^agrceing  views  (Schiile,  Riegel,  Arth. 
Meyer,  and  otlierj'i)    were  not   iriissing. 

The  ival  fiii-t  in  iliciic  undoubtedly  meritorious  investigations  is  that 


>«Piiulo\v,  Dio  Arbt»it  <ler  Verdauungsdrlirton,  Wiesbaden,  1898.     [ Knghah  edition:  i 

Till*  \\  ork  of  tlic  Digestive  Glands,  by  Dr.  \V.  11.  Tlionipjwjii,  London  and  Fhiltt' 

delphia.   l!)0-2.  \\  f)H  rt  ao/.  ] 
»»»v.  Jrtkftrb.  Zcitsdirift  filr  ktiii.  Medifiii,  1890,  BtL  17.  P,  383. 
n«v.  Soblern,  BrrlmiT  klhi.  \Voi'b«*nsolirtft,  IHUl,  No.  20  and  21. 
»"  jOrgensiMi,  Arcbiv  fUr  \'enliuiuiig!*krankheiten,  1S07,  Bd.  3,  P.  225. 
"*  Jdrgfnst'H  and  .TuHtescn,  Zeitni-hrift  fiir  djllteti»cbe  und  pli  yd  kali  ache  Therapie, 

1900,  Bd.  3.  P,  541. 
i»Heiumeter,  Arcliiv  ffir  Verdiiunngskriuiklipitpn,   1898,  Bd.  4,  P.  23. 
M»Bac-kmann,  ibuL.  1S*}0.  Bd  ♦%  P.  330. 
"I  Arth.  Mpyer.  ibid,,  IHOO,  Bd.  0,  P.  200. 
»«  Max  Pucli,  ZinUdirifl  ffir  diiU^tiHthi'  und  phyaikalische  Therapie,  1901,  Bd.  4, 

Heft  3  and  4.  1\  I8rt  et  sr^..  iiiid  330  rt  nrq. 
w*  T^bii!*sow,  rcf.  Arrlilv  filr  Vt'rdauunt*skiaiikhpitrn.  Bd,  2,  P.  4JJ9. 
i^MVuIkowitMcli,  reft*r.  ibid..  Bd.  4.  R  3H0. 
J^Kwald  and  Bota^.  Virehow's  Ardiiv,  1880,  Bd.  104.  P.  271. 
**•  Aktmovv-Pprptz,  rrf,  AtcIitv  ffir  Vprdaimnrp^kriinkbpitt^n.  lSf>8,  Bd.  4,  3!)7, 
<"Serau88  and  v.  Aldor,  ZeitscUrift  ffir  diiSt.  tind  phye*ik,  Tlierapie,  1898,  Bd.   1, 

P.  117. 
1'*  Backmnnn.  Zpitschrift  f.  klin,  Medici n,  IDOO,  Bd.  40.  P.  224. 
i^Max  Biipb,  Lc. 
***  Jtlrg^naen,  t.r. 
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carUohyclratcg  and  fats*  are  iisimlly  tolerated  much  Iwtter  than 
merly  assumed.     It  must,   Fmwever,  be  stated   that  numerous  inditidt 
variations  hajjpen  to  exist.     Every  experienced  physician  will   ren« 
paticnli^  in  whom  ven'  swet^t  cakes  or  pastries  always  caused  severe 
hurn;  ingestion  of  fats  also  is  by  no  means  well  borne  by  all  patiel 
sulTering  from  superacidity. 

Tlie  icnn  "carbohydrate  dipt"  nerds  a  more  accurate  definition,  or  rather 
iitrictioti.  If  you  number  among  these  carbohydrate***  salads^  raw  fruit,  vegeial 
roots.  I  4loubt  very  much  whether  great  restilta  can  b«  obtained  by  meana  of  aucfe 
carUihydratc  diet.  The  advocates  of  the  new  method  probably  think  an\j  of  ri 
larinaceoiis  dishes,  purf-es  of  potatoes  and  vegetables,  whereby  the  method  of  pre] 
ration  and  the  physical  condition  play  an  ci^itentia]  part. 

But  if  we  concede  a  favourable  influence  to  a  nourishment  cona|J 
entirely  or  mainly  of  carbohydrates  or  fats,  we  must  strictly  distingw 
between  the  influence  of  the  same  upon  the  single  act  of  dic'^'^linn 
upon  the  glandular  secretion  in  general. 

As  to  the  former,  it  niay,  as  already  mentioncil,  be  acit-ptL'd 
tive  that  carbcjhyd  ratios  and   fats  in  appropriate  preparation   are  usuaJ 
well  tolerated  and  well  assimilated  by  patients  suffering  from  superacidtl 
I  conld,  howrver.  not  convince  myself  that  the  subjective  troubles  dUa 
pear  less?  quickly  though  meat  diet  has  been  allowed  in  normal  limij 
the  same  time.     Closely  associated  with  this  question  is  the  fact  dis 
by   Backmann,'*^    thai   raw   meat,    mcnUjuice,   and  solutums   of 
beef  ita  .slron^Ii/  slimulak'  the  srcreHon  of  gastric  jmce,  hut  that  ct 
meat  becomes  the  more  inactive  the  longer  it  has  been  rxposrd  to  a 
and    thai    finnllfj    it    fuiirrfff    hs^s    the    effect    upon    gaHrie    sen 
Accordin^'ly  patients  sulTering  from  snperacidity  would  be  harmed  by 
or  rare  meat,  but  not  by  meat  well  done. 

As  to  the  real  curative  effect  of  the  carbohydratt*-fat  diet, 
exist,  as  far  as  1  know,  no  convincing  proofs  for  the  permanent  d< 
of  the  secretion  of  acidity.  It  is  true,  Akimow-Peretz  and  Boch  doecnh 
similar  ex'periment!',  but,  as  far  as  I  can  learn  from  the  report  of  tlie  M 
experiments,  the  decrease  of  the  hydrochloric  acid  was  not  considerab 
and  increased  anew  after  the  fat  diet  was  stopped.  In  one  caae  Bo 
observed  a  decrease  of  hydrochloric  acid  from  122  to  70  or  Tr'S,  but  unft 
tunately   the  patient   received    suda    besides    fat.     Experiments 
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♦  The  administration  of  fat  in  snperacidity  is  not  entirely  new.     v, 

has  already  proved  the  excellent  consumption  of  fata  in  superacidity ;  T  niy««lC  i 

phasised  already  in  the  second  edition  of  this  work  [1895,  p.  248],  that  fata  ti^H 

substance  are  very  well  tolerated  in  Ruperacidity.  ^^ 

**i  Backmnnn.  Experimentelle  Studie.  .\kademiache  Abhandhing.  HrlsingfQrv,  IIN 

quoted  after  Buch, 


ray  suggestion  by  Artli.  Mfyt^r^*-  sliowud  that  the  hydrochloric  acid  curves 
do  not  vary  estiontially  witli  long-wiitiiiued  purely  carbohydrate  and  ani- 
mal diet;  on  the  contrar>',  they  slightly  iocreast'  wfien  tiif  food  is  poor  in 
protetds. 

The  pres<*nt  retJults  of  investigations  are,  as  readify  seen,  still  too  full 
of  contradict itins  to  induce  os  to  abandon  our  present  principles  at  this 
time.  The  best  food  in  superacidity  remains,  as  heretofore,  the  mixed 
diet,  whereby  fats  and  car1>ohydrates  need  not  be  feared^  but  are  only  to  be 
administered  in  suitable  forms.  But  all  sour,  greasy,  piquant,  and  too 
^weet  substances  ought  to  be  banished  from  the  taide  for  patients  of  this 
kintb 

An  important  dietetic  rule  in  superacidity  is  that  of  never  allowing 
the  stomach  to  become  entirely  empty,  betause  a  frustrate  secretion  of 
gastric  juia^  and  with  it  pain  and  burning  are  provoked.  Alcohol  in  form 
nf  a  well-biT'wed  beer  and  of  wine  (especially  the  red  Rhine  wines  or  the 
*Vtoiiiatli-fricndly"  Voeslau)  may  be  allowed  in  moderate  (piantities,  but 
3Iosclle  wine,  cider,  champagne  are  to  be  forbidden. 

A  great  part  in  the  treatment  of  superacidity  is  played  by  the  so- 
called  ttfidufoiis  irakrs  {Sfiiirriiufie) ,  whicli  act  as  a  sedative  partly  throngh 
the  carljonic  acid,  partly  neutralise  the  su]>era1«uiHlancc  of  acid  through 
the  alkali  carbonates.  The  most  frequently  used  acidulous  waters  (their 
amonnt  of  CO^  and  Xa.CO  has  been  described  in  Part  I,  page  318)  are 
liilin  Sauerbrunncn.  Xeuenahr  Sprudel,  Krondorfer,  Fachingcn,  Giess- 
hiibler,  Apollinaris,  Selters.  etc.  The  French  esjieeially  recommend  the 
water  of  Vals,  Contrexevillc,  and  Vichy  [Saratoga  Vichy,  rich  in  CO^y 
Londonderry  Lithia].  The  said  acidulous  waters  may  be  taken  alone,  or 
may  be  administered  with  an  addition  of  wine,  milk,  etc.  Pastilles  are 
prepared  of  some  of  the  acidulous  waters  (for  instance,  Bilin  and  Vichy), 
and  serve  readily  for  fmrtable  purposes. 

The  medicines  in  their  stricter  sense  aim  partly  at  symptomatic  effect, 
partly,  at  direct  cnre.  To  these  belong  tlic  much  used  and  abused  alkalies, 
above  all  the  sodium  bicarbonate,  sodium  citrate,  ammonia-magnesium 
phosphate,  magnesia  usta,  calcium  salts,  Carlsbad  salts,  and  other  prepa- 
rations. 1  prefer  the  fixed  earthy  alkalies,  because  their  administration 
does  not  cause  abnf>rmal  carbonic  acid  formation,  which  occasionallv 
becomes  very  troublesome  to  the  patients.  ^loreover.  the  magnesium  salts 
are  preferable  because  they  have  a  mild  liLxative  action.  As  atropine 
(see  beloM')  is  supposed  to  have  an  inhibitory  effect  upon  glandular  secre- 
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tion,  a  combination  of  the  said  salts  with  small  doses  of  extract  of  bella- 
donna is  to  be  recommended,  according  to  the  following  formula : — 

li  Magnesiee  ustae 15.0 

Extract!  belladonnse  0.1 

M.  f.  pulvis. 

Sig. :     One-fourth  to  one  teaspoonful  three  times  a  day. 

The  carbonated  sodium  and  magnesia  water  recommended  by  Jawor- 
ski.  which  are  mentioned  in  the  Chapter  on  Gastrochylorrhoea,  are,  oi 
course,  indicated  also  in  superacidity.  As  to  the  effect  of  alkalies  upon 
gastric  secretion,  the  most  important  points  have  been  discussed  in  the 
General  Part  (page  3G3). 

Apparently  very  rational  is  the  administration  of  atropine,  which  firsl 
Biegel,"'  then  Arth.  Schiff^**  and  v.  Aldor,*"  have  show^n  that  it  greath 
diminishes  the  secretion  of  hydrochloric  acid  and  pepsine,  though,  accord- 
ing to  Arth.  Schiff,  the  pepsine  secretion  is  not  influenced.  But  the  experi- 
ences so  far  known,  particularly  those  of  v.  Aldor,  give  the  practical  ad- 
ministration of  atropine  but  a  limited  place  in  our  armamentarium  againsi 
superacidity.  My  own  numerous  investigations  did  not  yield  a  distinci 
and  regular  effect  upon  the  subjective  troubles  and  upon  the  decrease  oi 
the  acid  secretion. 

More  favourable,  perhaps,  in  such  cases  is  the  application  of  concen- 
trated solutions  of  sugar,  which,  according  to  investigations  by  Ver- 
haegen,"®  Riegel."^  Strauss,"*  and  v.  Aldor,"°  cause  a  decrease  of  acid 
production  by  transudation.  According  to  v.  Aldor,  the  most  preferable 
sugar  is  the  fruit-sugar,  particularly  as  it  possesses  the  quality  of  bind- 
ing the  greatest  amount  of  hydrochloric  acid. 

When  stubborn  constipation  exists,  Carlsbad  salt  is  most  useful;  in 
other  cases  dietetic  measures  combined  with  the  necessary  energy  of  the 
patient  are  almost  always  sufficient. 

Among  the  mineral  waters  proper,  the  thermal  waters  of  Carlsbad, 
Vichy,  and  Neuenahr  are  to  be  considered.  They  act  partly  as  sedative 
for  the  nerve-fibres  supplying  the  glands,  partly  neutralising  the  acids. 


'«Riegel,  Zeitachrift  ftir  klinische  Medicin,  1899,  Bd.  37,  P.  381. 
'  »**Arth.  SchiflF,  Arehiv  far  Verdauungakrankheiten,  1900,  Bd.  6,  P.  187. 

"■  '"v.  Aldor,  Zeitachrift  fiir  klinische  Medicin,  1900,  Bd.  40,  P.  248. 

J^Verhaegen,  Cellule,  T.  xii,  Fasc,  quoted  in  Centralblatt  fUr  klinische  Medicin, 
1897. 
si  '        "'Riegel,  Die  Erkrankungen  des  Magens,  1877,  P.  718. 

i  ^*^  Strauss,  Zeitschrift  fUr  klinische  Medicin,  1900,  Bd.  29,  P.  248. 

?  i«v.  Aldor.  Z.C. 
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On  account  of  fro<piont  synclironoii>j  const ijiat ion,  11  ii'  Carlsbad  thermal 
waters  are  to  bo  nimle  more  etlieient  liv  a<Klitinii  oi'  appropriate  ciuantities 
€>f  Carlsbad  salt. 
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(3)   Periodirtfl     Flow     of     Uastt'ii'     Jairc 

Pffhrninanf  HcmftrH, — By  iwriodie  Ibnv  of  pistric  juice  we  undcr- 
fitand  a  dirioa^e  ii»  wlikd  paroxysms  of  jjrave  dyspeptic  syiiiptoiiis  occur 
in  association  with  severe  eraiii[)-likc  pains  and  vomiting  of  larger  or 
smaller  <|uantitieii  of  acid  pistric  juice.  With  the  onset  of  the  vomiting 
relief  may  appear  temporarily  or  |KTmanently,  though  the  paroxysm  may 
last  for  several  days.  The  type  of  periodic  thiw  of  gastric  juice,  iu  which 
before  or  at  the  hcgiiining  ot  the  attack  sicverc  hftring  lleadachc^l  occur, 
has  been  descrilicd  hy  Hossbach  as  a  special  neurosis  and  named  (ftfstroxyn' 
ais.  There  i&,  however,  no  d(ud)t  that  this  type  represcuts  a  special  vari- 
ety of  tlie  '*perioilic  tlow  of  gastric  juice"  and  cannot  chiim  a  separate 
position. 

The  periodic  flow  of  gai^tric  juice  nniy  occur  cither  as  an  idiopathic 
secretory  neurosis  or  as  a  reflex  neurosis  induced  hy  alTections  of  the  cen- 
tral nervous  Bystcm  (tabes,  myelitis,  progrcssivr  paralysis)  ;  particularly 
the  vomiting  of  gas^tric  juice  observed  during  gastrir  crises  in  patients 
suffering  from  tabes  lias  often  buL-u  claimed  to  represent  a  form  of  peri- 
odic flow  of  gastric  juice.  The  vomiting  of  acid  gastric  juice  is,  however, 
according  to  the  investigations  of  v.  Noorden,^"'  Boas,'"-  Bonveret,*'*'*  and 
Seymour  Basch.^**  by  no  means  a  constant  symptom  in  gastric  crises;  in 
some  cases  slightly  acid  or  even  alkaline  gastric  contents  were  frequently 
obsened.  Furthermore,  the  real  grave  symptoms  of  increased  secretion  of 
juice,  the  severe  huming.  the  sensation  of  caustic  acid,  antl  the  self*evident 
relief  after  evacuatitm  of  the  abnormal  fluid,  are  missing.  I  agree  with 
Bouveret.  who  considers  it  as  doubtful  whether  a  distinction  of  a  special 
form  of  flow  of  gastric  juice  of  central  origin  is  justified. 

Often  a  hysteric  or  neurasthenic  form  of  flow  of  gastric  juice  has  been 
spoken  of.  Indeed,  according  to  the  expcritncrs  of  othtTs  and  my  own, 
w^e  have  to  deal  with  more  or  less  nervous  individuals,  but  \t  remaina 
still  undecided  whether  tlu'  flow  of  gastric  juirc  is  to  he  considered  as 
a  partial  symptom  of  the  neurasthenic  condition,  or  rather  as  coincident- 


tMRosstiiicli.  D.*utsM?he*5  Arrhiv  ffir  kliniHohc  Mptlu-iiK  IHH5.  Bd.  35. 
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THE  NERVOUS  DISEASES  OF  THE  ST 


Gastroxynsis,  so-called  by  Rossbach,  is  stated  to 
persons  of  the  well-educated  class,  especially  in  Icj 
ing  causes  are  said  to  be  emotional  irritations,  wrj 
tion  (abuse  of  tobacco).  Rossbach  explains  the  sy 
fact  that  under  certain  conditions  on  the  one  sid 
secretion  of  gastric  acid  is  incited  through  partly  ( 
impulses  upon  the  vagus  current;  and  on  the  c 
stronger  reflexes  are  liberated  in  more  distinct  r 
acting  upon  the  sensory  gastric  nerves,  than  in  a 
system.  M.  Rosenthal,"*  however,  refers  the  symi 
lations  of  the  central  vasomotors,  which  cause,  besid 
anaemia,  an  irritation  of  the  bulbar  emetic  center  j 
trie  secretion. 


.Dias:no8is. 

The  diagnosis  is  based  upon  the  fact  that  the  ( 
in  paroxysms,  sometimes  during  the  best  of  health 
described  character  of  the  attacks,  and  finally,  up 
the  aspirated  or  vomited  gastric  contents. 

The  attacks  may  be  preceded  by  premonitory  s; 
ache,  nausea,  lassitude,  feeling  of  heaviness  all  ovci 
the  attacks  start  early  in  the  morning  with  anorcxi 
perhaps  severe  headache.  These  symptoms  are  f( 
of  intolerable  burning,  cramp-like  and  most  exhai 
patients  themselves  usually  attribute  to  the  supei 
ducts.  The  paroxysm  may  occasionally  be  checked  1 
of  alkalies  or  by  drinking  large  quantities  of  wat 
done,  at  the  height  of  the  attack  there  occurs  vom 
clear  as  water,  strongly  acid,  setting  the  teeth  on  ed 
admixture  of  bile  and  mucus;  after  that  there  is  pe 
cases.  In  other  cases  the  paroxysm  is  followed  by  n< 
tioned,  may  continue  for  several  days  or  even  tw 
time  the  patients  feel  as  prostrated  as  those  sufferi 
There  exist  severely  burning  gastralgia,  absolute  a 
ness,  constipation,  oliguria.  The  patient  looks  e^ 
abdomen  is  sunk  in.  the  pulse  is  hard  and  usuall^^ 
ever,  patients  suifering  from  gastric  crises  are  refr 
and  enabled  to  endure  the  recurrence  of  the  attad 


'"M.  Rosenthal.  Mngonkatnrrh  iind  MagtMineurosen,  Wi 


the  day.  pationte  with  llnw  of  gastric  juice  are  unceasingly  disturbed 
through  iinbearaWe  burning  and  nausea,  nnd  they  are  eompcUed  to  find 
relieli  by  niorpliine. 

The  objcciive  finding,  aside  from  the  examination  of  the  vomited 
mnteritd,  does  not  yield  mueh :  a  sensation  of  slight  pain  in  the  epigas- 
trium during  the  paroxysms  is  all  that  can  be  found,  except  the  symptoms 
and  sequelffi  of  the  paroxy>m.  Tlie  vomit  at  the  beginning  of  the  attack 
is  clear,  thin,  odourless,  mixed  witli  bile  or  mucus,  its  reaction  very  acid. 
In  one  ease  Rossbaeli  could  detect  an  amount  of  hydrochloric  acid  of  4 
per  mille.  T^ter  the  vomit  may  lia%*e  a  large  admixture  of  bile,  whereby 
part  of  the  original  acidity  becomes  neutral i^ed.  Occasionally  traces  of 
blood  are  also  found  in  tfie  vomit,  which  may  suggest  the  thought  of  gastric 
tdcer  to  the  inexperienced. 

In  several  case;?  of  mine    (j^ee  below)    I   could  demonstrate  that  the  1 

secretion  of  acid  is  increased  and  that  lire  flow  of  gaetric  juice  may  be  oh*  j 

served  to  a  greater  or  lesser  extent,  though  not  constantly,  also  in  the  inter-  | 

vale.     Jloreover,  1  could  not  convince  myself  in  a  case  obseiTcd  for  a  long  | 

time  (Case  H)  that  the  quantities  of  gastric  juice  were  considerably  larger 
during  the  paroxysms  than  in  the  intervals.  Is  it  not  possible  that  the 
continuous  absorption  of  the  strongly  acid  and  increased  gastric  juice  into 
the  blood  could  he  found  the  inciting  factor  of  ifie  paroxysm? 

In  the  following  I  report  a  ft^w  marked  clinica!  histories,  referring 
on  the  one  side  to  the  periodic  flow  of  gastric  juice,  and  on  the  otJier  side 
to  Eossbach's  gastroxynsis  r — 

Cabe  I, —  r*.  IL,  iiiPrHmiit,  4W  ycnrs  of  jigt'.  of  hf-nlthy  fiiraily.  and  always  en- 
joyed good  liejilth  ext'«^pt  his  prfsejit  Hulfertiig,  wliieli  haA  lasted  for  twenty  years. 
He  refers  the  trouble  to  the  irregular  lutNJe  of  life  to  which  he  was  subjected  while 
a  travelling  t*fllertninn.  He  adinits  particularly  to  have  eat#n  and  drunk  hastily. 
Other  errors  of  diet  are  aim  admitted,  although  patient  is  not  addicted  to  drinking 
or  «iTnoking.  But  iu  the  lust  few  yeara  he  lui»  become  '*«oinc\vhat  nervous.**  The 
patient'ft  disease  occiirrfd  prriudinilly,  aliout  every  three  or  four  inotiths.  In  the 
intervals  hi»  condition  was  satisfi4ct<iry.  c^peeially  wlien  he  was  careful  in  ewting 
and  drinking.  Tliin  jntHligeut  patient  de.HcrjbcH  the  parovysma  as  follow s:  The  first 
symptoma  are  eructation«,  loss  of  apjietite,  uiiu?*ea  an*!  pressure,  and  liually  vomit* 
ing.  Tlie  vomit  rarely  contninn  food,  and  usually  consists  of  large  quantities  (one 
litre  and  more)  of  a  watery,  intensely  acid  Huid,  ro  that  the  teeth  are  »et  on  edge. 
The  vomiting  last**  for  three  or  four  days;  the  whole  attack  one  to  two  weeks.  After 
the  vomttinff.  severe  pnJns  in  the  epiffuslrium  develop,  which  radiate  towards  the 
hack,  and  occasionnlly  ahrt  towards  the  HhrmlderH.  The  urine  waw  dark  and  scanty. 
Strenffth  berame  very  much  reduc-ed:  patient  wa«  comiK'Ued  to  renin  in  in  bed;  the 
gastralgias  did  not  cease  during  nipht  tiuie,  so  that  pjitifut  repeatedly  required  injec- 
tion of  morphine,  Tlie  pains  priadrmlly  cmied;  patient  recuperateil  and  could  again 
attend  to  liis  business.     Such  was  the  course  of  the  trouble  for  seventeen  years.     In 
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Uie  Just  three  years  |ifttient  ii»ed  the  waters  of  Carkbad  with  giKMl  effect.  In 
patient  again  went  to  Carlsbad,  but  returned  in  a  decidedly  wi»r«e  i-ondition;^ 
t'ar(i*bad  severe  gai^tralgias  and  anorexia  made  their  appearance;  in  connection  wi 
them  were  ftleepIesHnena  and  irregular  nKjveTiieiitf*  of  the  trowels.  On  hi»  return  fn 
t'jirlsbad  the  alK>ve-de«cribed  vomiting  cwMurre*].  In  Ihiri  conditton  (Mttient  cm 
under  my  olwervuiion.  KffffM«  prascn^t:  very  much  emaciated;  normal  re.!»pinitQ 
luid  cireulalnry  organic.  Stomach,  when  empty,  in  wdlapsetl  conditinn,  nu  Hpb 
*ouiid.  In  the  epi^mirium,  difnif^e  painfulnesH  (algesimett-r,  8  kilos)  ;  no  don 
tendeme«?9.  Stomaih-eontents  examined  twice  after  fanting,  and  t\vi«e  after 
breakfast.  From  the  fasting  stomach,  the  first  time  25  cubic  centimetres,  the 
time  (15  cubic  centimetres*  of  a  sliglitly  cloudy  juice  (witli  respective  acidity 
and  85)  were  rectjvertni 

Acidity  after  tt'stbrcakfast  whs  110  and  H(i.  N'u  particular  :*igns  of  motor^ 
imftleiency.  EtiH'ential  improvement  through  i-ontinued  Ui^e  of  magnesia  animoD. 
phosphonca,  2.0  three  times  a  dny. 


don 
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Case  IT. — Mins  R.,  24  years  uf  age.  Mother  died  of  cancer  of  the  fttoi 
father  healthy.  Patient,  when  still  in  ehildhimd,  suffered  from  cK-casional  vomitin 
apj>etit<»  want  gpod  in  the  intervals.  Men»eSi,  when  H^-.  years  old.  every  four  or  fl 
wcckii,  painful;  bowels  slightly  constipated-  For  ten  yearni  the  trouble  has  develop 
as  follows:  when  the  Htomarh  in  empty ,  burning  in  the  epigastriimi  ucrur;*  frequent 
radiating  towards  the  throat;  pain  i-*  relieved  by  ingestion  of  food;  but  after  eiiti 
there  apjiear^  great  thirst,  so  thot  pfltient  baa  to  drink  very  much  water,  where 
a  aensation  of  fulness  i^i  caused.  Occasionally  patient  has  a  **rolling"  scnantion 
the  alMlomen.  Appetite  good,  patient  can  eat  any  kind  of  food  with  impimity,  p* 
liaps  greasy  f(Kid  excepted.  .Every  week,  sometimea  every  ot!ier  or  every  third  wei 
there  occurs,  Avitli  delrnite  prodronml  symptoms,  a  paroxysm,  lasting  about  fori 
eight  hours.  The  prodrimial  symptoms  are  fnimps  and  pain  in  the  epigastrium,  a 
excessive,  voracious  bungc*r,  so  tliat  patient  must  eontjinnailly  take  food.  T 
paroxysm  itself  sttirts  with  severe  headache  and  gastralgia^  nauscii,  and  dizzine 
This  condition  is  relieved  by  belching  of  air.  With  absolute  rciit  of  the  patient  I 
paroxysm  may  remain  at  this  stage.  But  when  patient  movesi,  vomiting  very  so 
occurs;  the  vomit  is  usually  of  green  colour  and  tastes  very  sour.  The  vomiti 
is  repeated  every  half  hour  in  severe  paroxysms,  otherwise  every  two  or  three  hou 
On  the  day  of  the  paroxysm  patient  cannot  ent  an>ihing.  There  is  severe  beadad 
sometimes  bemicrania.  other  times  over  the  whole  head.  Only  at  nigfittime.  wh 
patient  falls  anleep,  imjiroveiiient.  The  follawing  day  patient  can  agjiin  attend 
her  duties.  Patient  has  lost  eight  pounds  in  last  few  weeks.  Sfatuft  prfrftens:  pall 
mudcrately  well-nourished  girl.  At  the  apex  of  the  heart  slight  murnmr,  audil 
es|wcially  after  quick  bending  forward.  Extremitips  cool.  Stomach  slightly  tent. 
on  pressure,  but  not  painful.  No  splanh  sound  in  fasting  stomach:  only  after  drii 
ing  of  150  cubie  centimetres  of  water  splashing  alxiut  at  the  level  of  the  umbij 
Examination  of  atomach-contents : — 

(o)  In  the  intervals  free  from  attacks,  repeatedly  80  to  100  cubic  centime! 
of  a  clear,  water-like  Huid  of  intensely  arid  reaction  are  recovered  from  tht-  fasti 
stomach.     Strong  ITl'l  reaction,  2.4  to  2.(1  per  mi  lie. 

ih)  During  paroxysm,  repeatedly  100  to  250  cubic  centimetres  of  bi1c-col( 
intensely  sour  masses  are  exprcsscil  from  the  fasting  stomach;  acidity,  2.5  to  2. 
mille  UCL 

(c)  After  teat-breakfaat,  acidity  2.0  per  milk  HCI. 


Lll  II 
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fiTOEV  NEUROSES  OF  THE  ST0iU,4CO. 

Case  TIT.— Anton  B.,  35  years  of  age,  macJiiniHt.  lie  MiUTeredj  in  1887  and 
ISSH,  fruijj  uttUL'ka  <jf  dizxiju'ss  tind  dyHpnaii,  which  putient  attributed  to  an  ab- 
normal gain  in  vvciglit.  ratieiit  UHt'*J  Carlsbad  ealt  /or  this  trouble.  Since  that 
time  dtgetitive  disorders.  Tatifjiit  (.ijuld  not  ingest  meat- broth  or  bevenigeai  ae  they 
were  always  vomited.  A  short  time  later  there  occurred  "atoinai-h  ut'idity,"  asBO- 
ciatcd  uith  hfadache  and  vomiting  of  a  sour,  ticrid,  slimy  Bni»l.  Great  rcdiulion  of 
weight  followed;  sleep  wa»  i  lit  turnip  ted.  In  the  iiitervaliJi  also  the  Htoiiiaeli  is  not 
normal,  Weuusi,-  u  stuniaeh  aeidity  appear*  after  ingefltion  of  milk  and  eoeou. 

Patient  deserilR's  the  paroxyj^mHi  a«  follow^:  In  the  morning  on  arising  oe- 
ea§ional  eructation?*;  towards  noon,  flight  pressure  in  neek  and  back  tjf  head,  be- 
eomiiig  exacerbated  after  dinner,  alfecting  the  whole  head  toward  evening,  and  nn- 
lM-uruh)e,  especially  when  lying  down.  The  paroxysm  is  cheeked  only  after  vomiting 
or  frnetatlon  I  expressnion )  of  large  qnantitiefl  of  acidity*  or  through  washing  out 
the  stomach.  After  the  acid  ta^te  has  bwn*  d«»(TPUHed  by  administration  of  large 
dcjseM  of  Hodium  bicarlxpiiate.  a  cleur,  Hlimy,  and  ropy  tluid  is  expreftsed*  Patient 
denies  Bpeeial  mentnl  i^trnia  or  overwork,  or  almormal  exeitenipnt,  but  admits  gen- 
eral nervonnnea».  The  phynical  exaniination  of  the  ntomach  in  the  intervala  yielded 
entirely  normal  conditions:  repeated  analyi^in  of  the^  gastrie  contents  after  test- 
breaklast  showed  HCl  values  between  2.20  and  2,GS  per  millc. 


Differential  Diagnosis. 

In  this  respect  wv  luive  to  consider: — 
(a)   (liistric  crises   (see  page  670). 
(h)   Periodic  vomiting  (see  page  671). 


Treatment. 

If  mental  strain  is  present,  piopliylaetie  ineasiires  are  of  the  utmost 
importance:  long  and  absolute  avoidance  of  mental  work,  with  sojourn  in 
the  country  or  in  the  motin tains ;  increased  bodily  action  (turning,  swim- 
ming, fencing,  riding  on  horse-back^  giTnnastics,  [^olf].  When  emotional 
excitement  or  abuse  of  tobacco  can  be  considered  as  exciting  causes,  they 
must  he  avoided. 

Ab?  to  the  paroxysm  itself,  early  mechanical  removal  of  the  acidity 
by  means  of  expression  or  lavage  (alkalie>i)  is  occasionally  effective.  When, 
as  in  the  above-described  cafies.  the  affection  originates  in  a  chronic  super- 
acidity  or  gastrochylorrhcpa,  the  measures  (see  page  537),  usually  of  valne 
in  such  conditions  are  to  be  employed. 
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(4)   Nervous  Dyspepsia }^^ 
(Xeurasthenia  GA^ttnca.) 

Preliminary  Remarks.^hy  nervous  dyspepsia  iUv  authors  who  haT© 
paid  6|>ecial  attention  to  this  subject  (v,  Ijcube,  Stiller,  Ewald,  Oser,  v.  Ley- 
den^  and  others)  understand  a  great  variety  of  eon<Jitions.  v.  Leube  limited 
the  elinical  picture  to  the  narrowest  limits  in  describing  as  nervouij  dyspep- 
sia a  picture  in  which  auatnniical  changes  were  ab^^ent.  In  more  recent  time, 
however,  v.  Leube  goes  farther  in  describing  it  firr^t  as  a  symptom-complex 
in  which  the  nerves  supplying  tJie  digestive  organs  are  affected  by  anatom- 
ical changes  of  the  stomach  and  the  consecutive  altered  diemism  of  diges- 
tion, and  second  as  a  symptora-ctimplex  of  ncr^'ous  dyspepsia,  in  which*  in 
t^pite  of  a  normal  anatomic  condition  of  the  stomach,  an  abnormal  stale  of 
irritation  is  caused  by  the  corresponding  irritated  nerves.  There  is,  how- 
ever, undoubtedly  a  third  reflectory  form  of  nervous  dyspepsia  which 
originates  in  other  organs,  such  as  the  kidneys,  uterus,  ovaries,  the  male 
generative  organs,  and  particularly  in  the  intcj^tines.  But  constitutional 
diseases  also,  namely,  anaemia,  diabetes  mollitus,  tuljerculoms,  [syphilis] , 
etc.,  may  furnish  the  foundation  for  the  development  of  nervous  dyspep- 
sia. Nervous  dyspepsia,  therefore,  is  not  a  disease,  but  a  8}Tnptom-coni- 
plex,  in  which  organic  changes  connected  directly  or  indirectly  iritli  the 
digestive  organs  may  be  detected  or  may  be  absent.  It  might  be  useful 
to  speak  of  an  idiopatliic  and  a  deuteropathic  nervous  dyspepsia,  whcrebf, 
of  course,  we  must  remember  that  the  idiopathic  form  is  justified  only  as 
long  as  our  knowledge  about  the  origin  of  the  gastric  neuroses  has  no  suner 
foundation. 

There  were  also  discussions  whether  the  nervous  dyspepsia  is  an  inde- 
pendent neurosis  nr  a   partial   symptom   of  general   neurastlienia   or  of 


^^Literaturr, — v,   Lenbe,  I>iit*wlies  Archiv  f(ir  kHnis^elie  MhUcIq.  1879,   KiL  23; 

Verhandhin^n  des  III  Kongresaea  fUr  innere  Medicin,  1884   ( Hef ereoccs )  { 

Speziellp  DiftgtioH*?  iuiierer  KrankhcittMi.  Bd.  L 
Buckart.  Zur  Patliolopie  der  NeiirnHthenia  frnstrirrt,  B<jnn,  18fi2. 
Ewald,    Verhandluniren   de«   III   Kongre>iRes   filr   innore   Mt^ictn,    1884,    8,   220 

( Korreforat. ) 
Gln.x,  Volkmarm's  SftmndttTi^  klinindu*  \Vrtnlfrf,  18ft2.  N'o.  223. 
Richtor,  BoTlinPT  kUnisdw  Wtwhonst'hrift.  1H85.  Xo.  223. 
E.  V.  Leyden,  Berliner  klinische  WocliPiis<*hrift,  18fi.i,  No.  30. 
Bouvcret,  La  nmiraf^thOnie,  sc*cond  tnlition,  Parts.  18^1, 
BinswATigfr,  Patholog;!©  und  Therapie  der  Neurasthenic,  Jena,  1896. 
Siiupault,  L(»s  dyrtjiepfties  in»rvpii!«ie«*.  Pari**.  180.3. 
Roftpnhrini,  Rprlfnor  kliniarlip  Worlu-osclirift,  1897,  No.  42-44. 
Honignmnn.  Zeitschnft  fUr  pnikti«i'he  Aerzte,  1807.  N".  24. 
VerhapRefi,  Sur  !<*«  troubJpH  digpstifa  dea  fiystf-nqiies,  Brussels,  18M% 
Compare  alfio  text-book  on  DisiHise^  of  the  Stomach. 
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iTsteria.  According  to  luy  expt^ricnce,  the  two  forms  may  occur,  and  1 
agree  witli  those  writers  who  adiiiil  an  iiidepfudent  pririiarj  gastric  disturb- 
ance which  is  not  complicated,  or  apparently  not  complicated,  with  general 
neuraHthcnhi  (Rosenheim,  L.  Herzog,*^'*  and  others). 

In  nervous  dyspepsia  not  only  one,  but  j^everal,  functions  of  tlie  stom- 
ach are  affected,  namely,  the  sensory  as  well  as  the  motor  and  secretory 
functions  may  bt^'omc  tUsordered,  Furthermore,  it  must  he  remembered 
that  organic  and  functional  disturbances  may  be  s^TJchronous,  that,  for 
instance,  symptoms  of  nervous  dyspepsia  may  be  associated  with  chronic 
gastritis,  ulf^r,  atony,  etc.  It  will  be  sometimes  very  difficult  txj  decide 
wiiich  is  the  primary  and  which  is  the  secondary  affection,  as  under  cer- 
tain circumstances  organic  affections,  such  as  atony  or  gastroptosis,  may 
follow  nervous  dyspefjsia.  Still,  it  must  not  he  overhioked  that  the  con- 
ception of  nervous  dyspepsia,  as  Kwakl  has  emphasised,  concerns  not  only 
the  stomach,  but  affects  t!ie  entire  alimentary  tract,  and  may  even  affect 
the  lieart  and  circulatory  system  (palpitation  of  the  heart,  pseudo-angina » 
epigastric  pulsation,  nervous  asthma,  etc.). 


Diagnosis. 

The  diagnosis  nf  nervons  dyspepsia  ijs  very  easy  in  some  cases,  diffi- 
cult but  still  entirely  attainable  in  ulher  mses.  and  in  still  other  cases  quite 
impossible. 

As  to  diagnosis,  we  must  ennsid*T  as  important,  first,  the  detection 
of  general  neurasthenia,  tlifn  the  trfiul)leTi  affecting  the  digestive  tract  in 
j)articular.  The  objective  examination  may  be  entirely  negative,  or  we 
may  find  an  nrganic  affection  situated  in  the  digestive  sphere  or  being 
in  sorne  connection  witli  the  same.  We  must  turn  particular  attention  to 
displaced  kidneys,  enteroptosis,  entoxoa,  small  tumours,  hernia  (epigastric 
bornia),  pntbofngic  changps  of  the  male  or  female  geni to-urinary  appa- 
ratus, organic  affections  of  stomach  and  intestines,  etc.  Usually  there 
exists  an  evident  disproportion  between  thi*  possible  objective  changes  and 
the  complaints  of  the  patients.  Furthermore,  the  independence  from  or 
the  loose  connection  of  the  dyspeptic  complaints  with  quality  and  quan- 
tity of  the  inge^ta  is  characteristic,  while  on  the  other  hand,  their  c^innec- 
iion  with  other  factors,  fjuite  extraneous  to  the  digestive  function  (sleep, 
Work,  environment,  climate,  etc.),  is  pnmonnced. 

As  regards  tho  subjective  complaints,  they  depend  on  the  abnormal 
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ruaetion  of  tlip  iligcstivc  npparsitiis  iijmn  purely  pliysiiilogic  stimuli, "oi" 
as  on  the  iiifliiL'nt.'L's  provoked  by  this  reaction,  whieli,  on  their  juirt  a 
affect  unfavourably  the*  ihtvous  system . 

Wlieii  the  stoniaih  is  cin|ity  the  patients  complain  of  presssure  in 
head,  lassitiule,  weakness,  loss  of  ambition,  palpitation  of  tlie  heart,  as 
cannot  eat  or  do  not  want  to  eat ;  oml  when  the  stomach  is  full,  the 
tjon  of  food  provokes  dy^jjeptiu  coinphnntf?  and  the  above-mentioned 
tative  symptoms  of  the  sensory  sphere. 

The  variety  of  the  gastric  trouhlcii  is  exceedingly  protean,  an 
colouring  vvhi<'b  the  patients  ^ive  in  the  dtscription  of  the  troulde  de 
not  a  little  on  the  degree  of  their  ediiention  and  their  imagination.  Besi* 
the  n.^ual  dysyjeptic  disonler?!.  we  are  told  of  a  feeling  of  **hot  tinglinj 
of  ''abnormal  flu?hes."  of  stinging,  pricking,  gnawing,  burning,  borii 
beating  sensation?.  In  a  ca.se  of  severe  ga^'trie  neurasthenia  tinder  i 
observation,  the  patient  liad  the  feeling  as  if  "five  hundred  Ihousaud  ilm 
were  playing  in  her  abdomen.  Another  had  the  sensation  as  if  the  in! 
tiiH's  were  put  into  a  vise,  etc.  In  ibis  I  might  say  exaggerated  descr 
linn,  which  involuntarily  recalls  the  loud  colouring  of  the  modem  realis 
art  in  painting.  I  find  an  iuiportant  eritenon  of  a  functional  disturban 
which  exists,  of  course.  Imt  which  is  felt  as  excessive  through  the  niorl 
irritative  condition.  In  remarkable  contrast  is  the  fact  that  the  patiei 
*H"casionally.  without  any  evident  explanatory  causes,  feel  better,  sh 
lietter  n]>pet)te  and  slcc]).  and  gain  in  weight,  while  on  the  other  ha 
just  such  periods  of  deterioration  immediately  follow.  In  some  patiei 
the  conditions  van*  from  week  to  week,  yes.  from  day  to  day*  In  & 
nection  with  this  is  the  observation  that  aim  obj'eetive  controllable  gast 
and  intestinal  functions  (nervoug  constipation,  nervous  diarrhcea)  are 
thienced  in  the  one  or  the  other  direction  through  emotional  excitemi 
or  depression.  In  this  very  condition  of  nervous  dyspepsia,  for  inBtan 
the  most  varied  degrees  of  hydrochloric  acid  secretion  are  detected;  liken 
the  motor  function  may  vary  in  certain  limits.  In  this  respect  I  m^ 
the  following  examples: — 


ikeii 
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Case  I. — Francis  P.,  vhrk,  12  ypurs  oUl,  HuJTerin;;  from  gastric  troubles  >i 
the  sunmier  of  18H9.  Tbe  iiJinptaint«  refer  to  pre(*sure  and  fulness  after  eati 
nniisen,  eructation  cjf  iiin  Bowels  sljglitly  tiju^i^tjpated.  States  be  ha»  lost  sc 
wpight.  hut  he  looks  well.  Stomach  slightly  tender  on  pressure;  grpater 
sit  the  level  of  the  umbilieus. 

The  ehemicul  examimitioTi  Hhows:  The  first  day  no  fre«?  HCl,  no  Uffeli 
reaction.  The  fnlhiwinji  day  free  HCl  dintinet.  rennin-zjTno^'cn  positive  Vip«-  Tli 
Vr'eeka  later  abundant  free  llCl  (fonjjfi  fitralion.  0.18  ^M»r  rent.),  A  year  lat^r 
free  HCL  After  rejfUlation  of  diet  and  ndininir^tration  of  Hi'l  for  a  few  week»jj 
HCl  returned   (Congo  O.OH  per  eeut. )  ;  two  vieek.i  later  no  fre<?  IICL      (The 
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tions  were  always  made  precisely  iin  hour  after  test-breakfast.)  Rpponted  tests  for 
leniienta  showed  a  constant  amount  of  lab-z^'mogon  of  '/iw 

Case  11. — Mrs.  H.,  30  years  of  ngp,  healthy  family;  formerly  always  well; 
menses  since  her  fourteenth  year;  two  normal  eonfinoments;  according  to  Jier  state- 
ment peritonitis  after  the  iir^it  ohildbirth.  Conijdjins  of  feeling  uf  oppression  in 
the  gastric  region,  which  has  existid  for  many  years,  ll  increuses  immediately  after 
eating.  Appetite  good,  never  vomiting,  no  sensation  of  pain,  urine  clear,  bowels 
regiihir,  Oecasional  headache,  enpefially  after  exeilrment.  (Jreat  thirst.  Patient 
often  baa  fits  of  crying  without  special  cause.  Epigastrium  quite  tender  on  pressure. 
Stomach  of  normal  position  and  size.  Heart  and  lungs  normal,  no  albumen  or  sugar 
in  urine.  Tlie  examination  of  the  gastric  contents  on  the  first  daj'  does  not  show 
free  HCl,  on  the  second  day,  a  small  amount  {OM  per  cent.) ;  two  weeks  later,  0.116 
per  cent.  (Congo)  HCl  with  marked  colour  reaetiun;  a  week  later,  0,13  per  cent; 
after  a  period  of  another  two  weeks  no  free  HCt^  but  lab-xymogen  up  to  Vi..i- 

Case  111. — Elizabeth  B.,  17  years  of  age,  servant  girl;  formerly  well.  Since 
January,  lOnn,  dysmenorrhwa,  cystitis.  For  eight  weeks  gastric  disturbances,  such 
as  erm-tation  of  air,  fulness,  pressure,  and  pain  in  the  epigastrimn ;  food  is  often 
r^irgituled  anti  ejected.  Sometimes  nausea  nnd  vomiting;  Ixfwcls  very-  much  con- 
stipated, move  only  after  the  use  of  purgatives.  iStatuji  prtmeixs:  cystitis,  abdomen 
distende<l,  contents  of  colon  markedly  palpable,  otherwise  normal  eonditiona.  Four 
individual  examinations  tifter  testdireakfast  yield  as  follows:  August  1,  1001,  an 
hour  after  test-meal,  small  amount  {8  cubic  centimetres)  of  contents;  GUnzburg  and 
TCfiorcin  tests  give  weak,  positive  reaction.  August  2,  expression  does  not  produce 
any  contents.  August  3,  25  cubic  centimetres  filtrate,  HCI  very  distinct  1  Congo 
acidity  ^^O.l-itJ  per  cent.)*  August  4,  abundant  stoiuach -con tents,  free  HCl  distinct 
(Congo  ;!iici<lity,  0.18  per  cent.).  Without  any  treatment  whatsoever  appetite  im- 
proved, eructation  ceased. 

These  variations  in  the  functional  at'tivities  are  an  exceedingly  tmpori- 
anl  objective  sign  for  the  e^ristenre  of  a  nervous  dyspepsia  It  is  true,  they 
are  met  with  also  in  organic  ga.>itric  diseases,  but  never  in  such  a  rapidly 
changing  manner. 

V.  Leiibe  has  taught  us  another  important  objective  Bympton,  namely, 
the  eniptini'ss^  of  the  stomach  Beven  hours  after  the  ingestion  of  the  test- 
meal  suggested  by  him.  There  are,  of  course,  not  infrefjueDt  exceptions  to 
this  average  period,  for  conditions  of  elight  atony  of  the  stomach  are  n'>t 
at  all  rare ;  but  as  a  whole  the  said  method  fulfils  its  purpose  of  demon- 
fitrating  that  a  grave  motor  ol)?itae!e  i.-^  not  present. 

The  most  important  and,  according  to  my  opinion,  most  decisive 
symptom  is  the  eom|>letely  intact  condition  of  the  motor  and  secretory 
function  of  the  Btomaeh  in  spite  of  the  most  pronounced  sensory  disturb- 
ances (pressure,  fulness,  distension,  eructation,  anorexia,  etc.).  If  such 
conditions  are  8>Tichronou8  we  will  hardly  fail  in  the  diagnosis.  Vice  versa^ 
nnr  judgment  hecrmies  more  difTicnlt  in  the  presence  of  inntnr  and  secre- 
tory disorders.  Is  there  an  anatomic  affection  present,  or  does  a  nervous 
trouble  exist,  or  have  we  to  dnd  with  a  combination  of  the  two  conditions? 
The  decision  is  uncommonly  ditlieult  in  spite  of  the  greatest  painstaking 


706 


THE  NERVOUS  DISEASES  OF  THE 


efforts  and  experience,  and  generally  valid  rules  can  hardly  be  given  for  the 
numerous  combinations  in  qucj^tion. 

According  to  luy  opiDioii,  only  careful  observations  in  reference  lo 
subjective  complaints  as  well  as  objective  changes  can  protect  ns  from 
mistakes,  and  above  all  I  recommend  paying  most  particular  attention  to 
the  variations  of  the  intensity  and  qualities  of  the  complaints,  as  well  ae 
to  the  said  protean  changes  of  secretion  and  motility.  Nevertheless,  there 
will  he  cases  which  cither  cannot  be  explained  at  all,  or  perhaps  only  aft?r 
a  long  period,  or  finally  find  an  explanation  in  a  most  unfortunate  manner 
through  an  autops^y.  These  are  the  cases  in  which  we  are  surprised  by  a 
slightly  marked  Addison's  disease  or  by  carcinomatous  or  tuberculous  con- 
dition of  the  peritoneum,  by  a  carcinoma  of  the  pancreas,  or  also  by  a  latent 
cancer  of  the  stomach.  Nobody,  not  even  the  most  skilled  diagnostician^ 
will  fail  to  experience  unpleasant  running  off  the  tracks  of  this  kind, 
ISuch  conditions  ought  to  teach  us  to  be  more  cautious  and  guarded  in 
making  the  diagnosis  of  nervous  dyspepsia  than  is  still  frequently  tJw 
case. 


Differential  Diagnosis. 

In  this  respect  we  have  particularly  t(r  consider  chronic  gastritiiC 
atony  of  the  stomach,  and  occasionally  also  ulcer  and  carcinoma. 

The  most  important  differential  signs  between  neiTous  dj'spepsia  and 
chronic  gastritis  have  already  (page  41(1)  been  discussed.  As  to  differen- 
tial diagnosis  between  nervous  dyspepsia  and  myasthenia,  see  page  483. 

The  differential  diagnosis  between  nervous  dyspepsia  and  ulcer  can 
evidently  be  a  question  on!y  in  cases  of  idcer  without  pret^eding  hicmor- 
rhage.  In  these  cases,  liowevor,  the  constant  gastric  pain  usually  de|>end- 
ent  upon  the  ingestion  of  food,  as  well  as  the  circumscribed  epigastric  and 
dorsal  pain,  are  useful,  though  not  irrefutable*  differential  signs  (page  443). 
In  contrast  to  them  are  the  irrcgidarly  arranged  pressure  and  ]*ain  p«jint5 
in  nervous  dyspepsia.  On  the  other  hand,  it  has  been  emphasised  that 
as  result  of  an  ulcer  and  an  existing  predisposition,  disturbances  may 
develop  wliich  greatly  simulate  nervous  dyspepsia,  examples  of  which  I 
have  described  above  (page  435). 

Conconiing  differential  diagnosis  between  nervous  dyspepsia  and 
trie  carcinoma,  see  page  592, 


I 


Treatment. 

First  of  all  the  connection  of  nervous  dyspepsia  with  other  morbid 
conditions  is  to  be  considered,  whereby  the  alwwe-mentioned  (page  705) 
momenta  have  to  be  carefully  watched.     Thus,  for  instance,  if  eggs  or 
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parts  of  a  tape-worm  are  found,  a  cure  for  tape-worm*  will  be  the  fiuitable 
treatment  J  iq  nephroptosis,  a  well-fitting  handage  and  rest-cure,  [nephro- 
pexy]; in  anaemia,  a  regular  milk  and  iron  treatment;  in  gastritis,  or 
atony,  or  enteritis,  a  eorres ponding  therapy  will  tome  under  consideration. 
We  must  not  neglect,  hesides  the  real  genital  alTections,  the  perversities  of 
the  sexual  life  such  as  exhibited  in  a  most  terrible  degree  in  modern  times. 

If  no  special  cause  can  be  found  and  we  must  deal,  therefore,  with  the 
idiopathic  form  of  nervona  dyspepBia,  the  general  neurasthenia  must  he  the 
first  subject  to  be  attacked.  In  such  cases  those  principles  are  to  be  con- 
sidered which  are  important  also  otherwise  in  the  treatment  of  the  con- 
stitutional neuroses,  namely,  dietetics,  meehanothcrapeutics,  electro- 
therapeutics, hydropathic  and  balneotherapeutic  curative  methods. 

The  suitable  measure  in  the  individual  caj^e  is  to  be  conformed  to  the 
variety  of  tlie  afTection.  We  often  learn  from  the  failures  of  the  patients 
what  we  should  not  employ,  and,  however  paradoxical  it  may  sound,  that 
physician  has  the  highest  trump  in  his  hand  in  the  treatment  of  the  neuras- 
thenic in  general  and  of  the  nervous  dyspeptic  in  particular,  who  treats 
them  as  the  last. 

It  is  on  absolutely  impossible  task  to  enumerate  all  those  curative 
measures  which  may  be  suitable  to  free  nervous  dyspeptics  from  their  suf- 
fering. I  can  give  only  a  sketch  of  those  methods  wiiich,  in  my  experi- 
ence, usually  prove  themselves  of  value.  First,  we  must  improve  the  nu- 
trition of  the  patient,  which  usually  had  been  considerably  alfected;  then 
we  mui^t  consider  the  special  diet  suitable  to  the  condition  of  the  gastro- 
enteric canal-  Every  trained  physician  has  formed  his  own  opinions  in 
this  regard,  and  we  may  easily  observe  that  many  methods  of  various  kinds 
lead  to  the  desired  effect. 

At  the  present  time  there  is  general  agreement  at  least  in  that  point 
that  strict  dietetic  measures  are  nowhere  less  out  of  place  than  in  the 
neurasthenic  dyspeptic.  All  principles  of  dietetics  are  shattered  at  the 
protean  and  varied  conditions  of  the  digestive  disturbances,  in  ihe^e 
cases  a  st^.Hcmntir  erpenmenting  has  ihc  imhie  of  a  scienfific  method. 
When  milk  and  cream  are  liked  and  well  home,  it  is  undoubtedly  ono  of 
our  most  efficient  allies  in  the  battle  against  the  stubborn  complaint.  But 
frequently  enough  we  must  renounce  it.  We  will,  however,  not  neglect 
to  emphasise  that  in  many  cases  a  gradual  decrease  of  intolerance  to  milk 
may  he  observed.  The  varied  preparation  of  milk  (kefyr.  kTimyss,  sour 
milk,  buttermilk,  milk  or  eream  soups,  rice,  farina,  and  otlier  cereals  in 
milk,  offer  so  much  change  that  the  milk  cure  is  felt  to  be  less  monotonous, 

•A  caw  of  core  nf  a  nervoua  dirspepsta  tlirouf^H  removal  of  n,  tftpe-worm  wa» 
recorded  by  Seniitor  { Kongrc&s  fflr  innere  Medicin,  1884).  I  have  met  several  casefi 
of  siiniittir  kind  in  my  own  practice). 
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In  the  selection  of  other  foods  tlie  patient  should  be  allowed  to  ha^-e  as 
choice  as  possible;  his  iiicHnations  and  averyions  ought  to  be  studied,  ai 
we  shnll  gain  his  coufidence — a  most  important  point — much  more 
by  prescribing  for  him  a  new  medicine  every  day. 

In  every  case  monotony  of  the  kitehen  must  be  severely  avoided.  T 
food  must  be  surtieiently  seasoned.  Roast  mi^at  is  borne  better  tlian 
meat.  The  relishes,  too,  which  often  are  neglected,  are  a  most  nece 
even  indispensable  aid  of  the  dietetic  tiierapy  in  the  neurasthenic 
fruity  grapes,  dates,  figs,  raisins,  etc.,  are  the  more  indicated  as  they  si 
taneously  fill  an  important  indication,  namely,  the  regulation  of  the  bowe 
As  regards  the  latter,  we  advance  the  same  principles  as  in  habitual  co 
stipation,  namely,  thiit  nothing  is  less  advisable  than  purgatives.  Besid 
the  corresponding  diet,  al>dominfil  massage,  free  exercises  ([)hysieal  ci 
ture),  energetic  faradisation  of  the  abdominal  walls,  or  the  still  mor^ 
fective  faradisation  by  means  of  the  rectal  electrode,  are  to  be  recoramea^ 
In  stubborn  cases  injection  of  ohve  oil,  codlivcr  oil  and  soda,  castor  oil, 
are  usually  quite  satisfactory. 

Alcohol  in  fonn  of  good  beer  and  wine  (the  heavy  Spanish  and  G: 
wines  excepted)  may  be  allowed  in  moderate  amount,  but  as  a  wholal 
ought  to  be  very  cautious  in  the  admuaistration  of  alcohol ica  in  tlie  ne 
thenic. 

In  especially  stubborn  cases  of  nervous  dyspepsia  a  Weir  Mitchell 
is  frequently  of  great  and  ]»crmanent  benefit,  but  as  not  a  few  cases  g 
worse  under  this  rest-  and  feed-cure,  we  must  here  recognise  the  necessi 
of  strict  individnalisation.  According  to  my  experience,  the  most  suitab 
cases  for  rest-  and  feed-cure  are  those  in  which  the  state  of  nutrition  h 
been  considerably  reduced  and  insomnia  is  present,  while  the  digesti 
organs  appear  to  be  objectively  norninl.  But  in  irritable  and  restle 
patients,  or  in  cases  of  disturlianccs  in  the  course  of  digestion,  only  moi 
crate  effects  or  none  at  all  will  be  gained.  That,  however,  in  rest-eur 
tfie  individual  influence  of  die  physiciiin  plays  a  decisive  part  and  ove 
comes  great  difficulties,  even  in  desperate  cases,  is  a  fact  well  kno 
experienced  physicians. 

Mechanotherapy  consists  essentially  of  massage,  partly  local,  as  a 
inal  massage,  and  partly  general,  as  body  massage.  As  to  the  effi 
abdominal  massage,  compare  Fart  I,  page  330.  To  the  mechanical  trea 
ment  belongs  also  the  application  of  the  tube.  In  nervous  dyspepsia,  as  i 
almost  all  other  gastric  affections,  lavage  has  been  tried,  and  occasional 
good  results  have  been  obtained.  As  a  whole,  however,  we  cannot  exm 
very  much  from  lavage,  unless  we  employ  it  as  a  suggestive  agent,  "\fo! 
suitable  and  ettective  in  some  capes  is  the  gastric  douche,  as  recommendc 
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first  by  MalbrttDc  (Part  I,  page  353).  It  is  especially  Kosenhclm/*'*  who 
employs  the  gastric  dourlie  in  ziltvous  dyspepsia  with  or  without  general 
lieurugtiiL-niu, 

As  in  nervous  gastric  affections  in  general,  hydrotherapeutics  in 
various  forms  and  applications  play  also  an  important  aiding  part.  The 
treatment  in  a  sanatorium  is  the  most  useful  one,  because  here  the  daily 
obgervation  facilitates  the  examination  of  the  reaction  of  the  patient 
under  thermic  influences  and  their  necessary  g^radation.  In  milder  cases 
the  donieHtic  nse  of  hydrotlierapeutics  in  form  of  ablultonj*,  rubbin^t 
cks,  douches,  etc.,  may  be  accompanied  by  succesp. 

Likewise  electric  and  gA^mnastie  methods,  separately  or  in  comhinntion 
with  the  above-mentioned  measures,  are  to  be  employed. 

As  io  ^medicines,  there  are  especially  four  groups  to  be  considered: 
stomachics,  tonics,  sedatives,  and  hyymotics.  The  firs^t-montioned  have  no 
especially  excellent  effects;  perhaps  the  best  are  the  extract  of  nux  vomica 
(0,01  to  0.05.  in  powders  or  pills),  condurango  and  colunibo.  and  bela 
Indica  in  form  of  fluid  extracts  (tenspoonful  three'  times  a  day),  orexine 
tannaie  (0.25  pro  dosi).  Elixir  of  orange,  compound  tincture  of  quinine, 
and  similar  compounds  ore  of  less  value.  In  eevere  CAses  of  anorexia 
almost  all  medicines  arc  unavailing. 

In  nervcms  dyspepsia  due  to  ana»mia  the  numerous  iron  preparations. 
<[uiuine,  and  arsenic  (arsenious  acid.  0.001  to  0.0015  in  granules)  are 
worth  a  trial.  A  suitable  form  of  administration  of  arsenic  and  iron  is 
the  waters  of  Levico  and  Honcegno  (1  tablespoon ful  in  a  wineglassful  of 
water,  two  or  three  times  a  day). 

The  bromides  are  first  among  the  sedatives,  especially  given  in  info- 
fiion  of  catnip  or  tea  of  orange-blossoms.  They  may  be  prescribed  as 
follows : — 


^  Amnionii  broiuati, 

Nalrii  bronittti an     LO 

M.  ft.  pnlv, 

Uentur  tiilee  dos«s  No.  .\x. 

Sig.i     One  jKHvder  in  a  oup  t>f  tea  of  catnip  or  orange  blossoms  in 
tliQ  morning  and  evening. 


[Strontium  bromatum  may  he  highh'  recommended.] 
Validol  (a  combination  of  valerian  and  menthol),  first  recommended 
by  Schwersenski,^^®  has  proved  a  good  palliative  remedy  in  nervous  dys- 
pepsia.   The  dose  is  8  to  10  drops  in  sweetened  water  three  times  a  day. 


*»*Rosenhpim,  Tbonippvitischc  Monatsliefte,  Aupiist,   18!>2.  P.  ^^2, 
**G.  Sebw'tTcnski,  Thorapcutisclio  Honatshefte,  NovpTiibcT,  ISflT. 


no 


TUE  NERVOUS  DISEASES  OF  THE  STOMACH. 


The   combination   of   fernira   broiuatura  and   chininum   bihydrobr 
micuni,  as  reconiraended  by  Maxiitiowittli  in  ne  or  asthenia  (!ue  to 
has  been  frequently  of  good  eervice: — 


rliei 


3  Ferri  bromati, 

Chifiini  bill ydrobroinic.  . . . 

Extracti  et  pulveriB  radic. 
M,  fiant  piluL  No.  ex. 
Big.:     Two  pillB  three  times  a  day. 

Opiates  are  best  to  be  avoided,  on  account  of  the  im favourable  infliM 
upon    the    alimentary    canni ;  perhaps    the    oodeLne    pr£*parationfl,    whi< 
inhibit  but  shghtly  the  intestinal  peristalsis,  may  be  employed. 

Ewa^ld***^  some  years  ago  recommended  chloral  hydrate  and  cal 
chloral  as  a  good  sedative;  more  recently  Eosenbach^*^  reconmiends 
doses  of  0.1  to  (K2.     The  latter  author  particularly  emphasises  the  fai 
able  influence  of  chloral  upon  the  removal  of  the  disagreeable  Bcnsat 
of  anxiety  and  pressure  as  well  as  of  flatulency. 

Hypnotics  cannot  be  avoided  in  cases  of  pronounced  agrypnia.  Tl 
most  suitable  is  chloral  hydrate,  admini&tercd  by  the  rectum  in  doses  of  3 
or  -1.0  ^ammes  in  an  appropriate  vehicle.  fWliile  the  doses  of  3.0  or  4 
have  often  been  used  without  the  least  trouble,  we  ought  to  be  very  car 
ful,  since  even  smaller  doses  may  cause  dangerous  symptoms.]  Internall 
chloralamid  (in  powders  of  1.0  to  2.0  ^animes),  sulphonal  (1  to 
grammes),  and  trional  (1  to  2  grammes)  liave  shown  themselves  as  usef 
hypnotics.  [Veronal  and  somnos  have  been  of  good  service  to  me  i 
various  cases.] 

Minf.ral  waters  may  under  some  circumptonccs  be  of  help,  especial 
the  muriatic  iron  waters  (Franzensbad,  Pyrmont,  Elster,  C'ndowa,  Sclera 
bach.  Rippoldsau,  Petersthal,  Griesbach,  Freyersbacb,  etc.  [Chalybeai 
Spring,  Bedford,  Pa.]),  are  of  use,  but  treatment  of  this  kind  is  indicati 
only  in  the  milder  cases  of  nervous  dyspepsia;  in  grave  cases  they  are  wit! 
out  effect.  The  same  h  to  be  said  of  climatic  changes  in  the  raountaii 
and  at  the  sea-shore,  unless  they  are  coraldned  with  treatment  in  a  sanj 
torium  with  its  modem  apparatus.  As  in  other  gastric  neuroses,  the  su 
phate  of  sofla  waters  of  Carlsbad.  ^larienbad,  etc.,  Imve  rather  an  unfavou 
able  influence  upon  nervous  dyspepsia;  while,  on  the  other  hand,  I 
fiionally  saw  a  favourable  effect  from  chloride  of  sodium  waters,  sue 
Kissingenj  Homburg,  Wiesbaden. 


J^Ewald,  Klinik  der  Verdauungskrnnklidten  IT.  .1  Aull.,  8.  548  and  662. 
'"O.  Roaenbach,  Therapeutische  Monatshefte,  September,  1899. 
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Abdomen,  inspection  of,  71. 
Abdominal  bandage,  343. 
Abscess,  gastric,  402. 

surgery  of,  403. 
Absorption  in  stomach,  42. 
Achrobdextrine,   18,   19. 
Achylia  gastrica,  676. 

causes  of,  676,  683,  687. 

difTerential  diagnosis  of,  687. 

pathology  of,  684. 

stomach-contents  in,  678. 

treatment  for,  688. 
Acetone,  261. 
Acids,  0,  357. 

acetic,  11,  21,  40,  199. 
tests,    199. 

action  of,  26,  27. 

butyric,  21,  198. 

carbonic,   15. 

citric,  25. 

hydriodic,  17. 

hydrochloric,    16,   20,   21,   25,   26,    31, 
34,  358. 

lactic,  21,  34,  187. 

nitric,  11,  30. 

nitrous,   17. 

organic,  187. 

oxalic,  34. 

phospho-molybdic,  31. 

phosphoric,  25,  34. 

phospho-tungstic,  31. 

picric,    31. 

secretion  of,  9. 

sulphuric,  17,  34. 

tannic,   18. 

trichloracetic,  31. 

volatile  fatty,  197. 
'Acid-albumen,  29. 
Acidity,   165. 

estimation  of,  165. 

inacidity,  186. 

subacidity,  186. 

superacidity,  186. 
Acidulous  waters,  695. 
Aeoria,  59,  622. 

diagnosis  of,  623. 

symptoms  of,  623. 

treatment  of,  625. 
Albumen,   25. 
Albuminuria,  260. 
Albumose,  29,  30,  296. 

characteristics,  31. 
Albumosuria,  260. 
Alcohol,  18,  31,  40,  381. 
Aldehyde,  40. 


Algesimeter,  82. 
Alimentation,  forced,  303. 
Alkalies,  357,  361. 

action  of,  363. 

administration  and  dose  of,  365. 
Alm^n  blood  test,  224. 
Alphanaphthol  test,  157. 
Alveolus,  gastric,  10,  13. 
Amidulin,  18,  19. 
Ammonia,  15,  26. 
Ammonium  sulphate,  31. 
Amphopeptone,  30. 
Amylodextrine,  18,  19. 
Amylolysis,  21. 
Anaemia  in  cancer,  579. 
Anamnesis,   53. 
Anatomy,  7. 
Aniline,   11. 
Anorexia,  625. 

diagnosis  of,  626. 

ner\'osa,  625. 

treatment  of,  627. 
Antrum,  pyloric,  3. 

cardiac,  8. 
Apepsia  {see  Achylia  Otutrica), 
Appetite,  58,  278. 
Appetite- juice  {see  Juice). 
Artery,  14. 

cceliac,   14. 

coronary,  14. 

hepatic,   14. 

splenic,  4. 
Aspiration,  138. 
Aspirator-bulb,  138. 
Atony  (see  Motor  Insufficiency), 
Auerbach's  plexus,  14. 
Auscultation,  1,  94. 

of  deglutition  sounds,  94. 

of  gastric  murmurs,  95. 
Auscultatory  percussion,  96. 

transsonance  method,  96. 
Azodyes,  157. 

Bacteria,  15,  27,  238. 
Bacilli  in  cancer,  578. 
Bacillus  acidi  lactici,  37. 

butyricus,  38. 
in  fceces,  39. 
reaction  with  iodine,  39. 
Balneotherapy,  314. 

mineral  waters  in,  314. 
Barfoed's  reagent,  19. 
Baryta  water,  26. 
Bile,  221. 
Bilious  attacks,  396. 
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Bismuth  subnitrate  in  gastric  ulcer,  348. 
Bitter  waters,  326. 
Bitters,  377. 
Biuret  test,  30. 
Blood,  222,  225,  204. 

examination,  diagnostic  significance  of, 
204. 

in  cancer,  576. 

in  carcinoma,  264. 

specific  gravity  of,  265. 

tests,  222. 

-vessels,  14. 
Boas  reagent,  161. 
Boas  test  for  lactic  acid,  191. 
Bread- juice  (see  Juice). 
Bruit  de  clapotage,  86. 
Butyric  acid,  198. 

tests,  198. 
Bulimia,  59,  620. 

diagnosis  of,   620. 

differential  diagnosis  of,  622. 

treatment  of,  624. 
Buttermilk, 

Cachexia,  17. 
Calcium,  26. 

carlK)nate,  35. 

chloride,  34. 
Cancer,  561. 

blood   and   pus   in,  576. 

chemical  examination,  570. 

course  and  duration  of,  582. 

diagnosis  of,  562. 

diagnostic  aids  in  doubtful  cases  of, 
589. 

differential  diagnosis,  590. 

early  diagnosis  of,  683. 

examination  in  narcosis,  589. 

exploratory  laparotomy,  589. 

gastric  contents  in,  570. 

hydrochloric  acid,  574. 

metastases,  570. 

microscopic  examination,  577. 
of  second  importance,  579. 

mortality,  561. 

optical  methods,  589. 

of  atypic  forms,  586. 

symptoms,  subjective,  562,  585.     , 
'  objective,  504,  585. 

treatment,  593. 
diet  in,  593. 
medical.  593. 
operative,  596.  • 
Cane-sugar,  25,  27. 
Carbohydrate  diet,  694. 

digestion,  209. 

diagnostic  significance  of,  210. 

preparations,  297. 
Carbohydrates,  20. 
Carbonic  acid,  15,  28. 
Carcinoma    (see   Cancer.) 
Cavdia.  4,  6. 
Cardiospasm    (sec  Cramp). 


Carlsbad  thermal  water,  320. 

salt,  361. 
Carmine,   11. 

fibrine,  32. 
Caroid,  376. 
Caseine,  33,  34. 
Cells,  beaker  or  goblet,  8. 

chief,  11,  13. 

cylindrical,  11. 

fat,    13. 

fatty  granular,  13. 

mastzellen,  13. 

Nussbaum's,   12. 

parietal  or  border,  11,  12. 
C  lialybeate  waters,  326. 
Chemical  examination,  128. 

functions,   130. 

of  mixed  saliva,  128. 

vomitus,  130. 
Chlorides,  28. 
Chlorine,  26. 
Chromatin,  12. 
Chyme,  26. 
Chymosin,  35. 
Cicatrised  pyloric  stenosis,   503. 

diagnosis  of,  503. 

differential  diagnosis  of,  503. 
Clostridium  butyricum,  38,  234. 
Colon,  4. 

displacement  of,  551. 

position  and  size  of,  552. 

transverse,    7. 
Condurango,  594. 
Cramp  of  cardia,  663. 

diagnosis  of,  664. 

differential  diagnosis  of,  666. 

treatment  for,  667. 
Creasote,    384. 
Crises,  gastric,  63,  670. 
Cuprous  oxide,  19. 
Curvature,  greater,  4,  7. 

lesser,  4,   14. 
Cynorexia,  59. 

van  Deen's  test,  224. 
Deutero-albumose,   30. 
Dextrine,  18,   19. 
Dextrose,  18,  19,  20. 
Diacetic  acid,  261. 
Diaphragm,  3,  4,  6. 
Diastase,   18. 

pancreatic,    18. 

salivary,   17,  20. 
Diet,   271. 

amylaceous,  20. 

appetite  in,  278. 

bread-,  23. 

in  achylia  gastrica,  290. 

in  acute  gastritis,  288. 

in  atony.  289. 

in   diseases,  288. 

in  disturbances  of  absorption,  291. 

in  disturbances  of  secretion,  289. 
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Diet  {Continued). 

in  gastric  cancer,  291. 

in  gastric  ulcer,  290. 

in  motor  disorders,  288. 

in  nervous  dyspepsia,  202. 

in  nervous  vomiting.  292. 

in  pyloric  stenosis,  288. 

in  relation  to  body  weight,  61. 

in  sensory  disturbances,  291. 

in  superacidity,  289. 

list  of,  281. 

meat-,  23. 

milk-.  23. 

objective  examination  for,  278. 

subjective  complaints  of,  270. 

vegetarian,   312. 
Dietary,  Penzoldt's,  283,  284. 
Dietetics,  271. 
Digestion,   amylolytic,   21. 

chemistry,  15. 

physiology,   15. 

proteolytic,  21. 

testing  of,  280. 
Dilatation,  490. 
Dimethylamidoazobenzol,  157. 
Displacement  of  stomach,  540. 

aetiology,  543. 

microscopical  findings,  551. 

motor  function  in,  549.' 

side,  545. 

situs  viscerum  inversus,  544. 

stomach-contents  in,  550. 

upward,  544. 

vertical.  544. 
Diver  tide,  61. 
Douche,  353. 
Ducts,  excretory,  11. 

lumen  of,   12. 
Duodenum,  6,  25,  26. 
Dyspepsia,  diagnosis  of,  703. 

diet  in,  707. 

differential  diagnosis  of,  582,  706. 

forms  of,  702. 

mineral  waters  in,  710. 

nervous,  702. 

sjanptoms  of,  703. 

treatment  for,  706. 
Dysphagia,   61. 

Electric  treatment,   334. 
in  atony,  487. 
indications  for,  339. 
Electric  stomach-tube,  335. 
Electrisation,  338. 
Enema,  398. 
Enteric  juice,  221. 
Enzyme,    17,   26,    199. 

diagnostic  significance  of,  204. 

in  cancer,  573. 
Epigastrium,  pressure  in,  62. 
Epithelium,  8. 

cells,    235. 


Eructation,  causes  of,  658. 

diagnosis  of,  659. 

nervous,  658. 

treatment  for,   660. 
Erythrodextrine,  18,  19. 
Etat  mammelon6,  8. 
Ethylalcohol,    18. 
Examination,    53. 
Examination  of  patient,  70. 

auscultation,  94. 

auscultatory  percussion,  96. 

by  gastric  tube,  97. 

inspection,   70. 

palpation,  75. 

percussion,  88. 

Fasting  stomach,  141. 

contents  of,   141,   142,  143; 
Fat,  25,  299. 
Fat-globules,  2.)o. 
Fatty  acids,  197. 
Feed-cure,  310. 
Feh ling's  solution,   18. 
Fermentation,   15,  37. 

acetic  acid,  40. 

butyric  acid,  38. 

lactic  acid,  37. 

yeast,    40. 
Ferments,  9,  12. 

artificial,  368. 

fat-splitting,  26,  36. 

secretion,  9. 
Ferri-thyocyanate,  17. 
Fibres,  elastic,  13. 
Fibrine,   25. 
Flatulency,  68. 

(/SVc  Pneumatosis.) 
Follicle,  gastric,   10,   12. 

glandular,  9. 
Food,  amount  of,  271. 

artificial,  293. 

daily  requirements  of,  272. 
Fundus,  3,  4,  6,  13. 

glands  of,  10,  12. 

Gall-bladder.  3,  4. 
Gast^rine,  359. 
Gastralgia,  630. 

causes  of,  630. 

diagnosis  of,  643. 

differentiai  diagnosis  of,  644. 

gastric  contents  in,  633. 

pain  in.  632. 

treatment  of.  645. 
Gastralgokenosis,  646. 

diagnosis  of,  647. 

differential  diagnosis,  648. 

treatment  of.  64P. 
Gastric  absorption.  219. 

methods  of  examination,  219. 
Gastric  contents  (ser  fitomach-contents) . 

abnormal  constituents  of,  220. 
fermentative  products  of,  226. 
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^^H             Gastric   eriBcs,    670. 

Gastroxynaia  {Continued).  ^^^^^M 

^^^^^^^^^H 

^^H             Gastric  <Urtt?tt»e*i»  dietetic*  cures  in,  307. 

»ymptoma  of,  007.                    ^^H 

^^^^^^^^^H 

^^m                 milk  cmvs,  ml. 

treatment  for^  701,                   ^^H 

^^^^^^^^H 

^H                 Wfir  ^ntdidl  uurL^  310,  t325. 

Gavage,  303.                                   ^^^| 

^^^^^^^^H 

^^H             Gastric  iiisufUciency    {ace  Motor 

Gelatine,  29.                                 ^^M 

^^^^^^^^1 

^^H                             /  mu  {fide  ney ) . 

-peptone,  29.                              ^^^H 
GlanclB,  9.                                    ^H 

^^^^^^^^^H 

^^H             (>a«trtc  jtijci',  22. 

^^^^^^^^H 

^^H                 nniiiml   {see  (la^troinfnsuf),  359. 

gaHtrie,  22.                                  ^^H 

^^^^^^^^^H 

^^H                   rlovv  of  inrc  d n«i rocky lorrha^a)^  532. 

^H 

^^^^^^^^H 

^^^H                  ^^rJo-dical  liovv'  of,  (507. 

lyni]}hafie,  13.                              ^^^| 

^^^^^^^^H 

^^^P                   roactiiin  of,  22. 

niucui4,  13.                                     ^^^1 

^^^^^^^^H 

^^H                 HpeeiHc  gravity.  22. 

neek  of,                                       ^H 

^^^^^^^^H 

^^H             Gastric  periHtaluk,  41). 

parotid,    17.                                 ^^^| 

^^^^^^^^^H 

^^H             Gastric  aw  ret  ion,    135. 

peptic,    9.                                     ^^^1 
salivary,   15.                                ^^^| 

^^^^^^^^^H 

^^H                 examtnntion  of,   135. 

^^^^^^^^1 

^H                  testing.   U4,   145. 

aubmaxillary,  17.                       ^^H 

^^^^^^^^^H 

^^H              Gastric    luhe,    97. 

supraclavicular  in  cancer,  581.       V 

^^^^^^^^H 

^^P            Ga.striti^^,  ;i9r>. 

Glauber  salt,  319.                                    1 

^^^^^^^^H 

^^^                    anite,  395. 

Glubu.s  hyaterieus,  62.                           ■ 

^^^^^HHH| 

vnrietieft,  305, 

Glycate,  'l8.                                             ■ 

^^^^^^^^^ 

chronic,  404, 

Glycerole,  373.                               ^^M 

^^^H' 

course  of,  413. 

Glycagen,  17.  20.                           ^^^| 

^^^H 

dia^nais  of  atypical  form  of^  415. 

G  ly  cosa  zon ,    10.                              ^^^| 

^^^^B 

diet  in,  418. 

Gr8p«  curcD,  313.                          ^^H 

^^^B 

diiferentia]  diajifnosiB  of,  410. 

Guaiae  test,  224.                            ^^H 

^^^B 

objective  Hyinptoms  of,  409. 

Gtlnzbiir^'H  reagent,  101.            ^^H 

^^^H 

stomach-con tenlH  in,  417. 

Gyroinekv  28.                              ^^H 

^^^^H 

subjective  s^^Tijptoras  of,  407. 

^^^H 

treatment  of,  417. 

ll(eniatnx>-line,   IL                         ^^1 

^^^^H 

infectiouH,  :}90. 

Hiemin  test,  223.                               ^^M 

^^^H 

plik'gTtionosa,  401. 

Hmmorrbage  in  caneer»  503.              ■ 

^^^B 

purgatives  in,  398. 

in  hepatic  afTectionB,  439.         ^^B 

^^^^H 

simple,   395. 

in  ulcer,  428.  437.                      ^H 

^^^^l 

toxif,  403. 

occult,  67,  225.                           ^H 

^^^H 

GaHtriti^  acida.  411. 

Hiemurrhfi^e  eroniop**,  471.              ^M 

^^^H 

GuAtroehylorrlirpa   {nee  OastrasucoQr- 

TIeller  blood  test.  222.                          ■ 

^^^^H 

rhan  ] ,  5.'i2. 

HemiaUmmo^e.  30.                         ^^^H 

^^^H 

dingnosiA  of,   534. 

lit'rriia,  ep]ga»trie.  72.                  ^^^H 

^^^^^^^^^ 

difTerential  dinimoais,  5.30. 

supra  umbilical,  033.                  ^^^H 

^^^^^^^^^H 

obft^tive  Hymptoma,  534. 

IfeteroalbumoHe.  30.                       ^^H 

^^^^^^^^H 

mibjeetive  Hyniptonia  of,  534. 

ITeterochvlia,  187.                            ^H 

^^^^^^^^^H 

treatment,  537. 

Holadin/373.                                   ^H 

^^^^^^^^1 

Gafltri»diapliany,   115. 

Hot  poultieea.  341.                         ^^H 

^^^^^^^^^ 

GaHtroenteroHtoiiiy,  682. 

Hour-glasft  utomaeb,  450.               ^^H 

^^^^^^ 

Ottstron.   301, 

diagnosis  of,  450.                               1 

^^^^^^^^H 

Caatroptosis  (Bce  Dl9 placements  of 

surgical  treatment  of,  470.             V 

^^^^^^^^^^^H 

Ntamaeh ),  4. 

Hydroclilorfc  acid,  157.                          ■ 

^^^^^^^^H 

diet.  5.57. 

'<liagnosLic  significance  of,  186.        1 

^^^^f 

diflTerential  dia^iosis.  555. 

estimation  of  amount,  168  to  170. 

^^^^^^^^ 

objet'tive  symptoms  of,  548. 

estimation  of  combined  HCi,  182,  ] 

^^^^^^^^^H 

subjective  «yinptoms  of»  546,  546, 

184. 

^^^^^^^^1 

fiurfrieal  meaRures,  558. 

estimation  of  free  HCI.  180,  181. 

^^^^^^^^1 

treatment,   550. 

estimation     of     free     HCl     and 

^^^^^^^^1 

Gastroswjpe,  1  lf».  Ml.  122. 

aeiditv,  182. 
free,  ISO. 
in  cancer,  574. 

quantitative  eatimation  of,   164. 
reaction,  158. 

mM 

1 

rules   for  applieafinn.  121. 
Gastroseopy,  115,   IKS,   122. 
GastrofluccorrhiEa   {fire  OaJStrochylor- 

^H  jflBi 

M 

rhfra ) . 

source  of,  185. 

^^-4^1 

■ 

GafltToxyri!«i8,  63,   607. 

tc8t,   157,   158.   159,  160,   161,   162 

■ 

■ 

causes   of.    R97. 

Hydrogen,   sulphuretted,    15. 

■ 

■ 

diagnnajH  of,   fl98. 

TTvdrotlierapeutic.i,  340. 

u 

differential  diagnosis  of,  701. 

Hyperehlurhydria,    03. 
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■       Incontinence  of  pylorus,   107. 

MugncHia,  20. 

^J 

■           ^aimeH   of,  056. 

Maltodextriiie,  18,  19. 

^^H 

■            iliui^o^ifl  of,  057. 

Maltosazon,    19. 

^^H 

■            treulment  of,  658. 

Maltose,  17,  19,  20. 

^^^M 

■         Iniiican,  2fi2. 

Maaaag*>,  330. 

^^K 

Inllation.    105. 

oontra-inditation»  for,  331. 

^^^H 

by  CO^    104. 

Cred^'"s  method,  333. 

^^H 

by  double  bulb,   100. 

duration  of,  333. 

^^H 

contra  iiidiL-ationa,  107. 

indications  for,  330. 

^^H 

IntOHtine,    small,    3,    8. 

technique    ol,    331. 

^^H 

Ifirg^,  3. 

Mastzelk-n.   13. 

^^H 

Introduction  of  Htomu,cb-titb<?,  101, 

Meat-broth,  25. 

^^^1 

conlrti-intlipation*,  1U3, 

Meat'cxtracts.  25. 

^^1 

imlicatiuna,  103. 

Meat- juice   {ftre  Juice.) 

^^H 

twlinique,  10 1. 

Membrane,  gastric  raueou*,  8,  12. 

^^H 

Iron  cbloride,  17. 

niueoUH,  243. 

^^^M 

ox  id*',   26. 

a?sophag:cal    mucous,    8. 

^^H 

Iron-tTopon,  297,  027. 

Mercury  percbloride,  31. 

^^H 

Isonialtase,  18. 

Mervciim    {mr  Ru  mi  nation). 
Metiiyl-aicohol,   19. 

^1 

Juiee,   gastric,  22. 
ftpiJcUte,  23,  26. 

Methyl  nrungc,   16. 

^^1 

Methyl-violet,    15H. 

^^H 

bread,  23,  25. 

examination  of.  211   to  218. 

^^^ 

miat.  23. 

MitTO-organisraH,  15,  10. 

^^^H 

milk,  23. 

Milk,  277. 

^^H 

•   pancreatic,  25, 

curea.   307. 
digestibility  of,  309. 

^1 

Kefvr.  310. 
Koiiinvis,  310. 

in    dyBpepsia,    308. 

in  obr«truclions  of  pyloruw,  308. 

H 

*'pcpnin,"   308. 
Mi  Ik- juice    f^stv  Juice). 

^1 

Lab,  203,  250. 

Mineral  waterH.  314. 

^^^1 

ferment.   12,  33,  2fl0. 

alkaline  acidulous.  3L5 

^^H 

pi  amis,   12. 

iilkaliue  muriatic  aciduloua,  317. 

^^H 

Lab  zyrnoprm,  33,  34,  203,  206. 

alkaline  wiline,  319. 

^^^ 

Lactic  add,    187. 

bitter,  320. 

^^H 

Boas  test,   101. 

CarlHbad  thermal,  320. 

^^^1 

detection  of,  100. 

chalybeate,  320. 

^^H 

dimgnoatic  aigniflcance  of,  187. 

contVa-indicationa  for,  327. 

^^1 

in  cancer,  671. 

lime,  320. 

'^^^1 

precautionfi  in  trata.  105. 

fHodium    chloride,    322. 

^^H 

quantitative  pstimation  of,  193. 

Mnlor   functions,   44,   211. 

M 

tt^Hts.  JSH,  572, 

Motor      insnOiciency,      conception 

and               M 

Laparotomy,  tjx  pi  oratory,  589. 

nature,   472. 

^^M 

lavage,  344- 

first  de^ee  of,  476. 

^^H 

t-ootrainflicn lions  for,  362. 

lEtiolopy,   475. 

^^H 

in   cancer,  595. 

chemical  examination  in,  482. 

^^^H 

indications  for.  .351. 

course.  482. 

^^H 

tochniitne  of,  344. 

iiiugno&ia,   470, 

^^H 

Lead   mubaectatc,   31, 

differential  diagnowa,  483. 

^^H 

T>eucor3'teH,  »,    !2. 

electric  treatment,  487. 

^^^M 

Lifprement,  ^Rtro-eolio,  7. 

massage   in,   487. 

^^1 

gastro- hepatic,  8. 

metho<ls  of  examination  for, 

^H 

pnHtrO'pttiior«atic,  7. 

objective  symptoms,  478. 

^^H 

paMtro-spicnic,  7. 

enbrectivc  Bymptoms,  476. 

^^^ 

Lime- water,  20,  320. 

treatment  of,  484. 

1 

cnrlKjnato,   35, 

second  degree,  489, 

I 

Liver,  3. 

acute,   4ft 0. 

■ 

cancer   of.    570. 

IPtiolog^^  490. 

M 

displar('ment  of.  .'>48. 

diagnosis,  492. 

^^1 

Lnpol  solution ,  20. 

treatment,   493. 

^^H 

Lymph- nod  u  lee,   13. 

cbrnnic,  493, 

^^^1 

'-vessels?   14. 

• 

diagnonisi,  493. 

J 
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Motor  insufficiency,  second  degree  ( Con- 
tinued), 

diagnosis    of    the    complications    of, 
507. 

diet  in,  517. 

aifTercntial  diagnosis,  513. 

subjective  signs,  494. 

chemical  examination,  499. 
objective  symptoms,  495. 
urine  of,  501. 

massage,  520. 

surgical  treatment  of,  523. 

fastro-enterostomy,  628. 
Leineke-Mikulicz     pyloroplasty, 
526. 
Loreta's   digital   divulsion   of   py- 
lorus, 525. 
resection  of  pylorus,  529. 
tucking  of  the  gastric  walls, 
treatment,  515. 
types  of,  502. 
Motor  weakness,  218. 
Mouth,  15. 

Movements  of  stomach,  45,  46. 
Mucus,  8,  20,  221. 

glands,  13. 
Muscular  stasis  insufficiency,  502. 
Muscularis  mucosse,  13. 
Mustard,  25. 
Mycoderma  aceti,  40. 

Nausea,  65. 

diagnosis  of,  629. 

nervous,  ^28, 

treatment  of,  630. 
Neck,  glandular,  10. 
Neoplasma,  S3. 
Nerves,    14. 

vagus,  22. 
Neuroses,  gastric,  617. 

gastric  contents  of,  618. 
symptoms  of,    618. 
varieties  of,  619. 

motor,   651. 

secretory,  675. 

sensory,   620. 
Nucleus,  11. 
Nutrient  enemata.  301. 
Nutrition,    299. 

by  rectum,  299. 

extra-buceal,  299. 

subcutaneous,  302. 

through    gastric    and    jejunal    flstula, 
303. 

(Edema  in  cancer,  582. 

(Esophagism,  61.* 

G^sophagus,  13. 

Orexin,  384. 

Orthopcedio  treatment,  343. 

Packs,  hydropathic,  398. 
Pancreas,  4,  7. 


Pancreatin,  371. 

indications  for,  372. 
Pancreon,  371. 
Pain,  62,  i9. 
Painful  emptiness  {see  Gastralgo- 

kenosis ) . 
Papayotin,  374. 
Parachymosin,  35. 
Parorexia,   59. 
Pegnin-milk,  308. 
Pelvis,  6,  7. 
Pepper,  25. 
Pepsine  (see  Pepsinogen),  29,  199,  36 

indications  for  the  use  of,  371. 

quantitative  estimation  of,  32. 
Pepsinogen,  199. 

tests,  200,  201. 
Peptone,   26,   29,   30. 

properties  of,  29,   31. 
Percussion,  1,  88. 

in  motor  insufficiency,  479. 

technique,  8. 
Perigastritis,  448. 

surgical  treatment  of,  469. 
Peristalsis,  44. 
Peristaltic  unrest,  661. 

diagnosis  of,   663. 

treatment,  663. 
Peritonitis,    447. 
Pernicious  anaemia,  266. 
Pharyngitis,  17. 
Phenol  phthalein,   16. 
Phloroglucin-vanillin,  161. 
Photography  of  stomach,  127. 
Plexus,  Auerbach's,   14. 

Meissner's,  14. 
Pneumatosis,  660. 

causes  of,  660. 

diagnosis  of,  660. 

treatment  lor,  661. 
Polyphagia,  59. 
Potassium,  26. 

bichromate,  11. 

ferrocyanide,  30. 

hydrargj'ro-iodide,  31. 

iodide,  17. 

thyocyanate,  17. 
Pressure-points,   79. 
Propeptone,  30,  208. 

hemi-albumose,  30. 
Protalbumose,  30. 
Proteids,  15,  207. 

examination  of,  207. 
Protein-bodies,  209. 
Protoplasm,   11. 
Ptomaine,  15. 
Ptyaline,   16,  368. 
PtValose,  18. 
Pus  tests,  222. 

in  cancer,  574. 
Pyloric   stenosis,   spastic,   504. 

hypertrophic,  505. 
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Pjlorus,  3,  6,  9,   13. 

glands  of,  12. 
PjTosis,  63. 
Pyloroplasty,  526. 

Rwtal  feeding,  299. 

indications  for,  304. 
Regurgitation,  655. 

causes  of,  655. 

diagnosis  of,  655. 

treatment  of,  656. 
Rennin-ferment,  33,  34,  203. 

estimation  of,  35. 

test  for,   34,   203. 
Rennin-test,    206. 
Rennin-zymogen,   33,  34,  203. 

test  for,  34. 
Resection    of    pylorus    in    motor    insuffi- 
ciency, 529. 
Resorcin,   161. 
Ryntgen  rays,   125. 

USPS,  125. 

to  diagnose  tumors,  126. 
Rotation  of  stomach,  45. 
Rumination,  651. 

causes  of,  652. 

diagnosis  of,  653. 

differential  diagnosis,  654. 

treatment  of,  654. 

Saliva,  15,  16,  20,  128,  221. 

action  of,  18. 

ferment,  128. 

function,  20. 

physiologic  significance,  20. 

ptyaline,  16,  17. 

qualitative  changes,   129. 

quantity,  128. 

reaction,  16,  128. 

specific  gravity,  16,  128. 

saccharification,  18. 
Sanitaria,  328. 
SarciniF,    239. 

diagnostic  significance  of,  241. 

in  cancer,  579. 
Sarcoma,  604. 

diagnosis  of,  605. 

differential  diagnosis  of,  605. 

treatment  of,   606. 
Secretion,  gastric,  22. 

pancreatic,  22,  26. 

psychic,  24. 
Sham-feeding,  22,  24. 
Silver  nitrate  in  gastric  ulcer,  459. 
Sodium,  26. 

bicarbonate,  28. 

carbonate,  29. 
Sodium  chloride  waters,  302. 

springs  of,  325. 
Solera's  reaction,   17. 
Sound-palpation,  100. 

technique,   100, 


Spastic  pyloric  stenosis,  504. 
Splash-sound,    86. 
Spleen,  3,  7. 

displacement  of,  549. 
Sprue,  236. 

Starch,  17,   18,  20,  22. 
Starch-iodide,   17. 
Starch-paste,    17,    18. 
Stomach,  3,  7,  13. 
absorption  in,  42. 
anatomy,  3. 

application  of  ROntgen  rays,  125. 
auscultation,  94. 
auscultatory  percussion,  96. 
blood-vessels,  14. 
boundaries  of,  89. 
capacity,  6,  108. 
determination  of  position,  109. 

capacity,  109. 
distension,  7. 
examination  by  tube,  97. 
fastening,  6. 

fermentation  in  the  normal,  37. 
fundus,  3,  4,  6. 
gastrodiaphany,  115. 
^stroscopy,  115. 
inflation  of,  106. 
inspection,  70. 
juice  of,  22. 
nerves  of.  14. 
ner\'ous  diseases  of,  617. 
pain  in,  77. 
palpation,  75. 
percussion  of,  88. 
peristalsis  of,  44. 
photography,  127. 
position,   108. 
position  normal,  5. 
pressure  points,  77. 
resistance  abnortnal  in,  83. 
size,  6. 

splash-sound,  87. 
stiffening,  visible,  73. 
succussion-sound,  87. 
wall,  8. 
Stomach-contents,   136. 

abnormal  constituents,  220. 
aspiration  method,  137. 
examination  of,  148.  2a i. 
chemical,   155,  251. 
macroscopic,  148,  251. 
method  of  Jaw^orsky,  149. 

of  Mathieu  and  R(^mond,  151. 
examination  of  from  fasting  stomach, 

140. 
expression  of,  355. 
methods  for  obtaining,  136. 
microscopic  investigation  of,  230. 
reaction,   156. 
Stomach-bum.  649. 
diagnosis  of,  650. 
treatment  of,  651. 


718 


INDEX  OF  SUBJECTS. 


I 


Stonmc'hica  latomnchica) .  360. 

alcoliol,  :J8L 

€oninion  aalt,  38L 

creo.HOte,   384. 

ore.viiu  3S4. 
Stomach-pump,  1. 
Stomach  tuhp,    100,  350. 

antisepsis  of,  lOL 

t-ontmimlication,  103. 

elect  r if ,  'i:^5. 

form  ami  <]tmlity,   100. 

indiffttioiis  for  introduction,  103. 

teclmiqiK"  for  inlrotluction,  101. 
Swbmuco.sii,   13. 
Subphrenic  nbacesa,  452. 
SuccusBion-sound,  80. 
Sugar,  17,  20,  26. 

of  milk.  37. 

aacchHrificiition,  18,  20. 
Subacidity,   18«. 
Sti|M?nicidi(y,   IHfi. 
Surgical   treatment,  385. 

for  cancer,  ttOO. 

lor  gaHtroptoflis,  558. 

of  garttrie  ulcer,  465, 

of  iiDur-t^dti.Hs  stomach,  470, 

of  motor  insufliripncy,  623. 

of  perforation.  4U«. 

of  peri^piHtritis,  4t)9. 
%ntonin.   20,   30, 

test»,    207. 
Syphili»,  tliagnosis,  609. 

gastric,  608. 

diiTerpntiai   diagnosis,  610. 

troatmtnit,    HI 2. 

varieties,    OOlt 

TakadiAstase,  368. 
Tannin,   18,  3L 

Taate,  60. 

Teeth,    16,   27fl. 

Teat-break  fast  of  Ewnld  and  Boas,  146. 

Teat-men  1  of  Riegcl,   140. 

nietbnd  of  Oermain-S<^e,   147. 

method  of  Jaworski,   147. 

method  of   Kleinperer,    147 
T^Mn   for   IK'l.    15S,    150,    100.   161,   162. 

atphanaphthid,  1(12. 

for  aocttc  acid,  IDR. 

for  butyric  acid.    198. 

for  lactic  acid,  198. 
Tetany.  507, 

ChvoHtek*,H  phenomenon,  500. 

degrees  of,  507. 

diagnosis  of.  511. 

Erb's  phenomenon,  500. 

objective  symptonifi  of.   509. 

Trou!iHeau'»  pncnomenoii,  509. 
Thermic  treatment,  341. 
Thiosinanune,  465. 
Thirst,   60. 
Thrush    {ftee  *S'prue). 
Tissue,  connective,   13. 


TobacTO,   17. 

Tongue,  appearance  of,  81. 

fur  on.  61. 

in  gastritis,  3tl5. 
TranHilJuminatiou,  119. 

uses,  118. 
Tropon,  297. 
TropiBoIiiJ,   169. 
Trypsin,  374. 
Tuberculosis,  gastric,  613. 

diagnosis   of,    615. 

forma  of,  613, 

symptoms  of,  614. 

treatment  of.  615, 
Tumour,  palpable,  50(1. 

not  palpable,  501. 
Tunica  propria,  9,   13. 

Uffclmann's  test,   188. 
for   lactic   acid,    188. 
modification  after  Kelling,  II 
modification  after  Strauss,  1( 
Ulcer,  426. 
peptic,  4.14, 

bismuth  subnitrate,  462. 
fliagnoftia  of  atypical  form,  434. 
diagnosis   of   the   compIieation» 

sequelcp,  446. 
differential  diagnosis  of,  437. 
perigastritis   in,  448. 
peritonitis   in,   447, 
silver  nitrate  in,  450. 
treatment  of,  453. 
in  first  stage,  453. 
in  second  stage,  455. 
in  third  stage,  456. 
in    fourth   stage,  456. 
Burgical,  465. 
diagnosis  of,  428,  434. 
gastric  juice  in,  427. 
hsemorrhage  in,  431, 
intestinal    functions  in,  433. 
objective  symptoraa  of,  431. 
pain  of,  420.  43 L 
seat  of,  433. 

subjective  sjTiiptoms  of,  429. 
voniitus  of,   430,  433. 
t'lcuH  carcinomutosum,  440. 

diagnosis  of,  588. 
L  nne,  253. 

abnormal  ingredients  in^  260. 

cbloridfs  in,  255. 

in  cancer,  582. 

in  motor  insuflfidency,  501. 

nitrogen  of,  257. 

peptic  ferments  in,  268. 

pliospbatos  in.  256. 

quantity  of,  253. 

reaction  of,  253, 

relation  to  gastric   juice,  264. 

speeifir  gravity  of,  255. 

sulphuric  acid  of,  256. 
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Vaffus  nerve,  22. 
Valve/  pyloric,  8. 
Vein,  coronary,  14. 

mesenteric,  14. 

portal,  14. 

pyloric,  14. 

splenic,  14. 
Vertebra,  6. 
Volatile  fatty  acids,  197,  263. 

diagnostic  significance  of,  199. 

tests  for,  197. 
Vomiting,  65. 

faecal,  132. 

forms  of,  65. 

in  gastric  ulcer,  430,  433. 

juvenile,  669. 

diagnosis  of,  669. 

nervous,  diagnosis  of,  668. 
treatment  of,   673. 

of  bile,  67,  132,  134. 


Vomiting  {Continued), 

of  blood,  131. 

of  mucus  and  saliva,  132,  134. 

of  mucous  membranes  or  tumours,  132. 

of  pus,  132. 

parasites,  132. 

periodic,  671. 
Vomitus  matutinus,  17. 
Vomitus,   130. 

examination  of,  130,  131. 

varieties,  131. 

Water-brash,  17. 

Weir  Mitchell  cure,  310. 

Teast  fungi,  236. 

Zodgloea,  39. 
Zymogen,  206. 
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Aaron,  68,  641. 

Abclous,   2^4,   237. 

Abrnlmm,  2tI3. 

AkJmowPeFetz.   290,   693. 

Albrecht,  375,  490. 

Albu,  272,  312,  490,  510,  516,  524,  533. 

V.  Aldor,  141,  261,  290,  693. 

Alexander,  32. 

Alison,  260. 

AlmOn,  224. 

Alsberg,  574,  602. 

All,   t>aL 

Amler^ti  McCall,  306,  457. 

Andral,  OOa 

Angerer,  569. 

V.  Anrep,  42. 

Apppf,   18,  49. 

Appier,  17,  408. 

Arnold,  653. 

Aron,  587. 

Arthus,  33. 

Auerbach,  14. 

Baas,  257. 
Backmann,  290,  693. 
Bade,  125. 
BMklin,  135. 

Balthazard,  46,  47,  126. 
Bamberger,  510,  534. 

Burdenb^tter,  343,  521,  557. 
Bardet,  336. 
Bartels,  550. 

Biirth,  425. 
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Batsch,   493. 

Bauer,  290. 

Bauermeiater,  454. 

Baum,  45,  301. 

Baumann,  178,  258. 

Beaumont,  22,  45,  46. 

BiL*tlii*r    i'lo. 

Beckler,  402. 

Behm,  532. 

BoUrend,  105. 

Betiderskv,  96,  259,  353,  074. 

■Btnet'ke,  201. 

Benedict,  1*0. 

Ben  net,  526,  641. 

Berger,  638. 

Bergmann,  640. 

Berkhan,  589. 

Bernard,  382. 


Bernheim,  376,  423,  425,  465,  553,  558. 

Berthelot,  190. 

Bettmann,  349,  516. 

Betz,  45,  229. 

Beyea,  391,  558. 

Biul,    127. 

Bialocourp  38.  313. 

Biftnrhi.  m,  257. 

Bidder,   16. 

Biedert,  293,  408,  613,  679. 

Bienstock,  234. 

Bier,  391.  558. 

Bienwer,  263. 

Biernaeki,  22,  279. 

Bignon,  32. 

V.  Bikfftlvi,  382, 

Billroth,  385,  523,  602. 

Binet,  316. 

Binuwanger,  617. 

Bircher,  "526. 

Black,  41. 

Blanchier,  37. 

Blazicek,  510. 

Bloch,  C.  F.,  414. 

Blum,  157. 

Blumenthal,  262. 

Boas,  18,  20,  33,  34,  41,  68,  74,  81,  86, 
98,  116,  126.  134,  140,  141,  142, 
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500,  505,  524,  533,  563,  565,  570. 
651,  671,  697. 

Bocci,  145. 

BeJckel,  599. 

Boerhave,  477. 

Bohland,  272,  638. 

Bokai,  377. 

Bond,  467. 

Bongers,  37. 

BOniger,  217. 

Bonnet,   10,   12,    13. 

Biiiminger,   lOii. 

Roretius,   526. 

Borissow,  33,  36. 

Borrmann,   83. 

BStticher,  157. 

Bouchard,  384,  510,  529. 

Bouchut,  374. 

Bourget,  147,  171,  214,  450,  461,  462. 

Boumeville,  651. 

Bouveret,  74,  107,  147,  169,  256,  412, 
450,  451,  507,  510,  632,  658,  697. 

Box,  491. 
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Brandenburg,  154,  225,  315,  320. 

Brandl,  42,  43. 

Brandt,  526. 

Braun,  531,  597. 

liiuuu.  A.,  168,  177. 

Brekacher,  272. 

Brenner,  449. 

Breufling,  259. 

BriegtT,  230. 

Brinton,  45,  83,  489,  502,  563. 

Brock,  339. 

Brodeur,  .>S7. 

Brodowaki,  604. 

Brookfi  Brigham,  598. 

Brouardel,  403,  407. 

Brown,  18,  19,  491. 

Bnick,  115. 

Brticke,  18,  32,  50,  142,  225,  258. 

Brflggf  niiinn,  543. 

Brunner,  74,  259,  633. 

V.  Bruns,  5,  627,  667. 

Buch,  »G,  2»0,  693. 

Budhheim,  377, 
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